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D E C L A R A T IO NO I  h e re b y  d e c la re  th a t  th is  th e s is  has been composed b y  m y s e lf , 
th a t  i t  has not been  su b m itte d  p re v io u s ly  fo r  a h ig h e r  d e g re e ,  
th a t  th e  w o rk  o f w h ich  i t  is a re c o rd  has been done b y  m y s e lf  
o r , w h e re  jo in t ly  w ith  o th e r  w o rk e rs , is accom panied b y  a s ig n ed  
d e c la ra tio n  b y  th ese  w o rk e rs , and th a t a ll quo ta tio n s  a re  
d is tin g u is h e d  b y  q u o ta tio n  m arks and th e  sources o f in fo rm a tio n  
s p e c ific a lly  a c k n o w le d g e d .
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A C K N O W LE D G E M E N TS
I  w ish  to re c o rd  v e r y  s in c e re  a p p re c ia tio n  fo r r th e  .perm ission  and  
fa c ilit ie s  to  s tu d y  th e  in c id en ce  o f r in g w o rm  in  c a ttle  a t th e  N a tio n a l 
A g r ic u ltu ra l C e n tre , S to n e le ig h , W a rw ic k s h ire , o v e r  a p e rio d  o f  
s e v e ra l y e a rs . T h is  a p p re c ia tio n  is e x te n d e d  to th e  M eat and  L iv e ­
stock  Com m ission; D r  A H A n d rew s  and D r  A H P e te rs , and  th e  
s ta ff  a t th e  C e n tre , D R e a d , J B ry a n , W S in c la ir , J R o d g ers  and  J 
H o s k in s . T h e ir  p a tie n c e  an d  h e lp  h ave  p ro v id e d  va lu a b le  e n c o u ra g e ­
m ent and  s u p p o rt .
D r  M S K h a n , M ic ro b io lo g is t, P a th o lo g y  L a b o ra to ry , W arw ick  H o s p ita l 
also gave  me m uch en co u rag em en t and  ass is tan c e .
J K e n n e d y , Farm  M a n a g e r on a w est W arw ic k s h ire  fa rm , gave fa c ilit ie s  
and h e lp  in  a c o n tro lle d  d ru g  t r ia l  -  C h a p te r  7 .
V e te r in a r ia n s  K P u g h , J M P h illip s  and  J H W atk ins  p ro v id e d  th e  
te s t d ru g s  to g e th e r  w ith  associated  l i t e r a tu r e ,  m aking  poss ib le  th e  
co n tro lle d  t r ia ls .  T h e ir  c o n tr ib u tio n s  h e lp ed  c o n s id e ra b ly  th e  o rg a n ­
is a tio n , p e rfo rm a n c e  and com pletion o f th e  d ru g  t r ia ls .
T h e  m em bers o f s ta f f  a t Leam ington  Spa P u b lic  L ib r a r y  p a t ie n t ly  
s u p p o rte d  th e  need fo r  m any p ieces o f l i t e r a tu r e .  W ithou t th e ir  
ass is tance  access to  re fe re n c e s  w ould  h ave  been v e ry  r e s t r ic te d .
D r  A H A n d re w s , as e x te rn a l s u p e rv is o r , has g iv e n  much tim e an d  
good a d v ic e  th ro u g h o u t th e  p e rio d  o f s tu d y . W ithou t h is  e n c o u ra g e ­
m ent and  in te re s t  th e  p ro je c t w ould  no t have  been in it ia te d .
D r  E B o w e rs , as in te rn a l s u p e rv is o r , has also ad v ised  and g u id ed  on 
p re s e n ta tio n  o f e v id e n c e .
o
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A B S T R A C T
R e g u la r  w e e k ly  o b s e rv a tio n s  o f n a tu ra lly  o c c u rr in g  o u tb re a k s  of 
rin g w o rm  in  yo u n g  c a ttle  o v e r  m any y e a rs  h ave  p ro v id e d  d e ta iled  
in fo rm a tio n  on face ts  o f th e  ep izo o lo g y  o f th e  d is e a s e , c o n tro l b y  
th e ra p y  and  p re v e n t iv e  m easu res .
T h e  ep izo o lo g y  o r  d is tr ib u t io n  o f th e  d isease d em o n stra ted  an a v e ra g e  
in c u b a tio n  p e rio d  o f 28 d a y s .
S ites o f les ions a id ed  d e te c tio n  o f e a r ly  d isease w ith  th e  p red o m in an t
s ite  fo r  f i r s t  les ions b e in g  a ro u n d  th e  e y e s . In  y e a r lin g s  u n u s u a l
s ites  fo r  lesions in c lu d e d  th e  p e r ia n a l a rea  and u n d e r  th e  ja w . A ll
w ith
o u tb re a k s  w ere  fo u n d  to re s o lv e  / to  spontaneous re c o v e ry  and in  
th ese  s tu d ies  th e  mean d u ra tio n  o f l e  sions was 4 w e e k s , d u ra tio n  in  
anim als was 8 w e e k s , and  in  o u tb re a k s  18 weeks, in  u n tre a te d  disease  
of n a tu ra lly  o c c u rr in g  o u tb re a k s . T hese  f ig u re s  d em o n stra ted  th e  
im p o rtan ce  o f d e te rm in in g  spontaneous re c o v e ry  in  assessing th e  
va lu e  o f th e ra p y  in  d ru g  t r ia ls .
C o n tro l b y  th e ra p y  was fo u n d  to  be v a r ia b le  and  d if f ic u lt  i f  n o t s u p ­
p o rte d  b y  p re v e n t iv e  m easu res .
C o n tro lled  d ru g  t r ia ls  b y  s t r ic t  reg im e h ave  shown th.e. e ffe c tiv e n e s s  
of G r is e o fu lv in . H o w ever th e  use o f N a tam ycin  o r  E n ilconazo le  was 
n o t so e ffe c t iv e  i f  tre a tm e n t was d e la y e d .
E a r ly  th e ra p y  w ith  co p p er n a p h th e n a te  and cod l iv e r  o il was e ffe c t iv e  
w hen s u p p o rte d  b y  p re v e n t iv e  m easu res . T h e  m ajor obstac le  to
oc o n tro l on c a lf and  b e e f u n its  ap p ears  to  be th e  f re q u e n t  in tro d u c tio n  
of in fe c tio n  v ia  p u rch ases  o f c a lv e s .
F ifte e n  o u tb re a k s  w ere  c o n s id ered  to be in tro d u c e d  th ro u g h  45 
g ro u p  p u rch ases  in  3 y e a rs .
o
G E N E R A L IN T R O D U C T IO N
A lth o u g h  rin g w o rm  is a common disease in  c a ttle  th e re  is a p a u c ity  o f  
in fo rm a tio n  about n a tu ra lly  o c c u rr in g  o u tb re a k s . There is a need fo r  
in fo rm a tio n  to  c la r ify  th e  ep izo o lo g y  o f th e  disease in  n a tu ra lly  
o c c u rr in g  d isease in  m odern  in te n s iv e  b ee f p ro d u c tio n , r a th e r  
th a n  in  e x p e rim e n ta l w o rk  p ro m p ted  th e  d e ta iled  s tu d y  to  p ro v id e  
Q  th e  fa c ts  and problem s re la t in g  to  c o n tro l b y  th e ra p y  and  p re v e n tio n .
L T T E R A T U R E v R E V IE W 
R in g w o rm  -  T h e -D is e a s e
V a rio u s  d e s c rip tio n s  have  been used fo r ; th e  co n d itio n  o f r in g w o rm .  
A in s w o rth  and  A u s tw ic k  (1 9 7 3 ) p ro d u c e d  a w o rk in g  d e fin it io n  of 
rin g w o rm  b e in g  "th e  common name g iv e n .to  th e  d isease . S u p e r ­
f ic ia l in fe c tio n s  o f k e ra t in iz e d  la y e rs  o f th e  sk in  and  its  ap p en d ag es
Q  h o rn s ) o f fa rm , dom estic and w ild  anim als and  b ird s
(a lso  m an) caused b y  a g ro u p  o f è lo se ly  re la te d  fu n g i kn ow n  as th e  
d e rm a to p h y te s ."  T h e  common te rm  fo r  th e  d isease -  rin g w o rm  -  
ap p ears  to  a ris e  from  v a rio u s  d e fin itio n s  re s u lt in g  from  'ro u n d e d  
les io n s ' p ro d u c e d  b y  'w o rm -lik e ' o rgan ism s a ffe c t in g  s k in  'd e rm is ' 
and h a ir  tr ic h o s  . The  m ycotic  o r ig in  o f r in g w o rm  was f i r s t  d is -  
co vered  b y  G ro b y  1843 (c ited  b y  M o rtim e r 1 9 5 5 ),
In  c a tt le  th e  d e rm a to p h y te  T r ic h o p h y to n  v e rru co su m  a p p e a rs  to  be  
th e  o n ly  fu n g u s  causing  rin g w o rm  w orldw ide (A in s w o rth  and  A u s tw ic k ;
oo
(1 9 5 9 ) , and  is th e  most common cause o f th e  d isease in  th e  USA and  
C anada (G e o rg , 1 9 5 6 ). H o w e v e r, T r ic h o p h y to n  ve rru c o s u m  may 
a ffe c t  a ll fa rm  anim als (Jen sen  and M a c k e y , 1971; A in s w o rth  and  
A u s tw ic k , 1 9 7 3 ). V a rio u s  synonym s h a v e  been used  fo r  th e  
organ ism  in c lu d in g  % . a lb u m , 2 »  o ch raceu m , 2 *  d isco ides and  2 *  
fa v ifo rm e .
O th e r  d e rm a to p h y te s  h ave  been re c o v e re d  from  c a ttle  w ith  r in g w o rm  
and those have  in c lu d e d  2 *  r u b r u m , T .  v io laceu m , T .  m e n ta g ro -  
p h y te s , M icrosporum  gypseum  and jM. canis (C a r lto n  and  A rm s tro n g , 
1980; D a v is o n , 1968; Jungem an and  Schwartzman, 1 9 7 2 ). O th e r  is o la ­
tio n s  h a v e  been made in c lu d in g  2 *  v illosum  in  C h in a  (A in s w o rth  and  
A u s tw ic k , 1 9 5 9 ), 2 *  pap illosum  in  S y r ia  and  Morocco (L e  B a s q u e , 
1933, 1 9 3 4 ), G ru b y e lla  cam erunensis  in  th e  Cam eroons (O ta  and  
G a il la rd , 1926) and  2 *  rnegnin i in  B ra z il  (S a lles  Gomes, F re ita s  and  
C u n h a , 1954) and G erm any (B la n k , 1 9 5 5 ).
S ym ptom ato logy
T h e  lesions a re  d is c re te  and  v a r y  in  size from  c irc u la r  p a tc h e s , 1 cm 
o r less in  d ia m e te r , to  e x te n s iv e  a re a s . Sometimes th e re  is o n ly  
scaliness and loss o f h a ir .  M ore u s u a lly  th e  le s io n s , a t f i r s t  w h ite ,  
d eve lo p  t h i c k ,  y e llo w is h -b ro w n , a s b e s to s -lik e  c ru s ts  (A in s w o rth  
and A u s tw ic k , 1959) and  m ay be d r y  and c irc u la r  w ith  e x te n s iv e  
areas o f a lopecia (B la n k , 1 9 5 3 ) , th e  e x te n t d e p e n d in g  on th e  dose o f 
fu n g u s  (L e p p e r , 1969, 1 9 7 2 ). T h e  n u m bers  o f les ions in  n a tu r a l ly  
o c c u rr in g  o u tb re a k s  a re  r a r e ly  g iv e n  (F o r d ,  1956; E d w ard so n  and  
A n d re w s , 1 9 7 9 ). H o w ever M is ra  (1973 ) re p o r te d  b etw een  5 an d  23
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oo
lesions p e r  an im a l, m ain ly  o ccu p y in g  s ites  on th e  h e a d . I t  has been  
sug g ested  th a t lesions on housed  anim als w ere  m ore l ik e ly  to  a t tra c t  
a tte n tio n  th a n  th e  same d isease a t p a s tu re  (P e p in  and  A u s tw ic k ,
1 9 6 8 ).
W orkers  h a v e  v a r io u s ly  d e s c rib e d  th e ir  f in d in g s  re g a rd in g  location  o f 
les io n s . T h u s  F o rd  (1956) and  A in s w o rth  and A u s tw ic k  (1 973 ) s ta ted  
th a t lesions o c c u rre d  most f r e q u e n t ly  on th e  head  and p a r t ic u la r ly  
th e  n e c k . H o w e v e r, Jensen and  M ackey (1 971 ) w ro te  th a t  th e  fa c e , 
e sp ec ia lly  a ro u n d  th e  e y e s , and  th e  n e c k , w ere  th e  u su a l s ite s . 
G entles and  O 'S u ll iv a n  (1957 ) gave more p re c is e  in fo rm a tio n  o f d is ­
t r ib u t io n  fo r  77 c a ttle  nam ely ; -
Head Neck. S h o u ld ers  B ack  L u m b a r T a il
re g io n
Anim als 61 41 12 18 12 7
P e rcen tag e  79 53 15 2 3 .5  1 5 .5  9
O th e r  d e s c rip tio n s  o f s it in g  in c lu d e  'h e a d ', 'a ro u n d  e y e s ', 'above th e  
m uzzle ' and  'bases o f e a rs ' (L a  T o u c h e , 1 9 5 2 ), w h ils t A n d erso n  and  
Cam pbell (1 9 6 4 ) s ta te  th a t  h e a d , neck  and  p e r ia n a l areas  w ere  no ted  
as f re q u e n t ly  a ffe c te d  're g io n s '. M uende and  W ebb (1 9 3 7 ) re p o rte d  
lesions as b e in g  s ite d  in : th e  m oist areas a n te r io r  to  th e  s h o u ld e rs , 
aro u n d  th e  e y e s , n o s tr ils  and  m outh .
fo r
T h e  p re d ile c tio n  /  s ites  in d ic a te d  co n tac t w ith  ob jects  l ik e ly  to  cause  
trau m a (K lo b u s ic k y  and B u c h v a ld , 1 9 7 4 ). T h ese  a u th o rs  in d ic a te d  
th a t  h e a d , n eck  and  ta il w ere  th e  f i r s t ,  second and  th ir d  most com­
mon s ites  re s p e c tiv e ly  of s e v e ra l s ites exam ined  in  m any an im a ls .
11
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T h e  leas t o fte n  a ffe c te d  places in c lu d e d  abdom en, d e w la p , s te rn u m , 
in g u in a l re g io n , u d d e r  and claws of fo re  and h in d  le g s . C o n tinuous  
trau m a  o f the  neck  b y  th e  te th e r in g  cha in  e x p la in e d  th e  f re q u e n t  
lo ca lisa tio n  o f lesions in  th a t  re g io n .
P an d ey  (1979a ) d e s c rib e d  th e  d is trib u tio n  o f lesions as "th e  s ite  o f 
r in g w o rm  lesions is d ep en d en t on th e  sex and age o f an im als . Sex is  
th e  k e y  fa c to r  fo r  anim als o ld e r  th a n  12 m o n th s , w ith  les ions c h a ra c ­
te r is t ic a lly  o c c u rr in g  on th e  th o ra x  and lim bs in  cows and h e ife rs ,  
and on th e  dew lap  and th e  in te rm a x il la ry  space in  b u lls " .
T h e  f i r s t  and most common lesions in  a n a tu ra lly  o c c u rr in g  o u tb re a k  
in  ca lves w ere  u s u a lly  a ro u n d  th e  eyes (E d w a rd s o n  and  A n d re w s ,  
1 9 7 9 ). O th e r  s ites in  d escen d in g  o rd e r  o f fre q u e n c y  w ere  th e  fa c e , 
e a rs , n e c k , p e r ia n a l a re a , h in d  le g s , t r u n k  and  s h o u ld e rs .
D u ra tio n  o f lesions
T h e  d u ra tio n  o f in d iv id u a l les ions has been r a r e ly  re p o r te d  e x c e p t  
fo r  some e x p e rim e n ta l infection (S e lle rs  e^  , 1956; L e p p e r , 1972) 
and a case o f f ie ld  disease (E d w ard so n  and  A n d re w s , 1 9 7 9 ).
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Table 1.1 -  Duration of le sion s in natural and experim entally
induced  ringworm
o
j R e fe re n c e  E x p e rim e n ta l d isease  
■ N a tu ra l d isease
D u ra tio n of lesions
S e lle rs  e t a l. E x p e rim e n ta l W ith in  4 M of f i r s t
(1956 ) in je c tio n
L e p p e r  (1972 ) E x p e rim e n ta l 42 -  189 D y o u n g  anim als
6 -  27 W yo u n g  anim als
E x p e rim e n ta l 21 -  88 D o ld e r  anim als
3 -  1 2 i W o ld e r  anim als
E d w ard so n  & N a tu ra l 1 -  11 W ra n g e
A n d rew s  (1979 ) 8 w mean
K e y : D = d a y s ; W = w eeks ; M = m onths
o
D u ra tio n  of th e  d isease in  anim als
D u ra tio n  o f disease in  in d iv id u a l anim als (T a b le  1 .1 )  v a r ie s  ac c o rd in g  
to th e  e x te n t o f lesions and  th e  dose o f fu n g u s  (L e p p e r , 1972) and  
is s h o r te r  in  o ld e r anim als th a n  y o u n g e r  ones w ith  re g re s s io n  a t 19 -  
36 days  in  a ll an im als . T h e  p e rio d  m ig h t be s h o rte n e d  b y  lic k in g  and  
groom ing a c tiv it ie s  (L e p p e r , 1972; E d w ard so n  and A n d re w s , 1 9 7 9 ).
In  n a tu ra lly  o c c u rr in g  d isease th e  d u ra tio n  in  anim als fro m  f i r s t  
signs to com plete h e a lin g , in c lu d in g  re g ro w th  o f h a irs ,  a v e ra g e d  
8 w eeks in  in d iv id u a l ca lves and ra n g e d  b etw een  3 and 12 w eeks  
(T a b le  1 .2 ) .
F o rd  (1956 ) re p o rte d  an a v e ra g e  p e rio d  o f 17 w eeks w ith  a ra n g e  o f 
2 - 2 6  w eeks . O b v io u s ly  th e  d u ra tio n  o f o u tb re a k s  was lo n g e r  
(T a b le  1 .3 ) .
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Table 1.2 -  Duration of the d isea se  cau sed  by  natural or
experim entally  induced  ringworm on animals
o
R e fe re n c e E x p e rim e n ta l d isease  
N a tu ra l d isease
D u ra tio n  in  
anim als
Comments
L e p p e r  (1972 ) E x p e rim e n ta l 7 - 1 3  w eeks D a ily  in s p e c tio n  
New h a ir  g ro w th
L e p p e r  (1972 ) E x p e rim e n ta l 8 - 2 7  w eeks Com plete h e a lin g
Rook e t a l. (1954 ) E x p e rim e n ta l 6 - 1 2  w eeks
E d w ard so n  & 
A n d rew s  (1979 )
N a tu ra l 3 - 1 2  w eeks W eekly
in s p e c tio n s
F o rd  (1956 ) N a tu ra l 2 - 2 6  w eeks
D u ra tio n  o f o u tb re a k s
T a b le  1 .3  -  D u ra tio n  of o u tb re a k s  in  n a tu ra lly  o c c u rr in g  r in g w o rm
o
R e fe re n c e E x p e rim e n ta l d isease  
N a tu ra l d isease
D u ra tio n  o f 
o u tb re a k
Com m ents
F o rd  (1956 ) N a tu ra l 10 W - 17 W G ro u p  o u tb re a k
N a tu ra l 30 W F arm  o u tb re a k  :1:
w ith , in te r -m ix in  g
E d w ard so n  & N a tu ra l 20 W - 33 w F arm  o u tb re a k
A n d rew s  (1979 ) w ith  in te r -m ix in g
M cPherson (1 9 5 9 b ) N a tu ra l 11 W
13 W
14 W
K e y : W = w eeks
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S pontaneous re c o v e ry
o
A ll a r t i f ic ia l ly  p ro d u c e d  d isease has been fo u n d  to  re c o v e r  sp o n tan e ­
o u s ly  w ith o u t tre a tm e n t w ith in  one to  f iv e  m onths in  a ll anim als  
(Hoerlôiba, 1945; K ie ls te in , 1 9 6 7 ), A s im ila r v iew  was e x p re s s e d  in  
o th e r  s tu d ies  w ith  spontaneous re c o v e ry  o c c u rr in g  150 d ays  a f te r  
in fe c tio n  was f i r s t  no ted  and  90 days  a f te r  tre a tm e n t (O 'B r ie n  and  
S e lle rs , 1 9 5 8 ). Spontaneous re c o v e ry  (T a b le  1 .5 )  has been  s u g g es ted  
to o c c u r w hen anim als w ere  tu rn e d  out in  th e  s p r in g  b u t M cP herson  
(1957 ) co n ten d ed  th is  o p in io n .
T a b le  1 .4  -  S pontaneous re c o v e ry  in  n a tu ra l and  e x p e r im e n ta lly
in d u c e d  d isease
o
R e fe re n c e E x p e rim e n ta l d isease  
N a tu ra l d isease
R e c o v e ry
p e rio d
Comments
H o erle in  (1946 ) E x p e rim e n ta l 1 -  5 M
K e ils te in  (1967 ) E x p e rim e n ta l 1 -  5 M
O 'B r ie n  and  
S e lle rs  (1958 )
N a tu ra l 150 D 
90 D
A f te r  1st s igns  
A fte r  tre a tm e n t
Im m unology
I t  is  s ta te d  th a t  th e re  is some n a tu ra l im m u n ity  a g a in s t r in g w o rm  in  
c a ttle  (A in s w o rth  and A u s tw ic k , 1 9 5 9 ). H o w e v e r , th e re  is  l i t t le  p r e ­
cise d a ta  re g a rd in g  a c q u ire d  im m u n ity  (F o r d ,  1 9 5 6 ; .S e lle rs  e t a l . , 
1 9 5 6 ), a lth o u g h  L e p p e r  (1 9 7 2 ) co n s id ered  th e re  was la s tin g  a c q u ire d  
im m u n ity  b y  r in g w o rm .
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o0
D u rin g  a p e rio d  o f 11 y e a rs  (1955 -  66) samples from  c a tt le  on 438 
prem ises w ere  exam ined  and 223 w ere  fo u n d  to  be in fe c te d  w ith  T . 
v erru co su m  iso la ted  from  199 o f them  (P e p in  and A u s tw ic k , 1 9 6 8 ). 
T h e y  s ta te d  th a t  no d e rm a to p h y te  could  be g ro w n  from  th e  o th e r  24 
sam ples, b u t th e re  was l i t t le  to  su g g es t th a t  th ese  w ere  in fe c te d  b y  
species o th e r  th a n  2 *  v e rru c o s u m .
E n g lis h  (1 9 7 0 ) and  P ep in  (1 9 8 4 ) su g g ested  th a t  d ire c t  m icroscopy o f 
a d e rm ato lo g ica l specim en in  potassium  h y d ro x id e  (w h ic h  can be done  
w ith in  h a lf  an h o u r )  is a ll th e  p ra c t it io n e r  re q u ire s  to  dec id e  on 
th e r a p y . H o w e v e r, th e  fu n g u s  was sometimes m issed w hen u s in g  
m icroscopy and  c u ltu re  was n ecessa ry  to  co n firm  d isease w h e re  sam p­
les w ere  n e g a tiv e  o r d o u b tfu l.  T h is  a u th o r  co n ten d ed  th a t  p e t r i -  
d ish  c u ltu re s  allow ed d ire c t  exam ination  and  speeded th e  o b ta in in g  
of c u ltu ra l f in d in g s  because th e  co lony is e a s ily  re c o g n is e d  as 2 *  
verru co su m  showed s h o rt th ic k  h y p h a e , m any e n d in g  in  sw ollen  v e s ­
ic les  w h ils t th e  same m ethod allow ed rem o val o f fa s t g ro w in g  contam ­
in a n ts . L e p p e r  (1 9 7 2 ) s ta te d  th a t  2 *  v e rru c o s u m  could  not be is o la t­
ed u n t i l  21 days  a f te r  in o c u la tio n  and could  o n ly  be iso la ted  fo r  h a lf  
th e  p e rio d  th a t  lesions w ere  p re s e n t .
C a rro l (1 9 7 4 ) in d ic a te d  th e  im p o rtan ce  o f co lo u r changes in  e v a lu a tin g  
d e rm a to p h y te  te s t m edia fo r  d iagnosis  o f d e rm a to p h y te s . U n d e rta k in g  
th e  d e te rm in a tio n  o f w h e th e r  a c u ltu re  was a d e rm a to p h y te  o r a sap ­
ro p h y te , th e y  s ta te d  th a t  i t  was n e cessa ry  to  c o n s id e r c o lo n y , p ig ­
m enta tion  and  tim e of co lo u r c h a n g e , in  a d d itio n  to  D TM  co lo u r  
change . Tw o o b s e rv a tio n s  w ere  p re s e n te d  : -
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1. C o lony C o lo u r; D erm ato p h y tes  w ere  l ig h t ,  w h ite  to  
a p ric o t in  c o lo u r. S a p ro p h y te s  w ere  u s u a lly  co lo u red  
b ro w n , g r e y ,  g re e n  o r y e llo w .
2 . T im e o f C o lo u r C h an g e : D erm ato p h y tes  changed; th e  
co lo u r o f th e  medium b e fo re  o r  a t th e  tim e o f f i r s t  
v is ib le  g ro w th . S a p ro p h y te s  had  a w e ll e s ta b lis h e d  
g ro w th  b e fo re  in d u c in g  a co lo u r c h a n g e .
2 2  A ra p id  m ethod fo r  th e  id e n tif ic a tio n  o f th e  slow g ro w in g  T .  v e r r u ­
cosum was su g g es ted  b y  L am p o rt e t a l . (1 9 8 4 ) . T h e y  co n s id e red  
S a b o u ra u d 's  m edium  to  be d o u b tfu l fo r  th e  in it ia l  iso la tio n  because of 
th e  s tro n g  p ro b a b ility  o f fu n g a l a n d /o r  b a c te r ia l co n tam ination  and  
th e re  a p p e a re d  to  be no b e n e fit  from  th e  in c lu s io n  o f y e a s t w ith  m yco- 
b io tic  m edium . M ycob io tic  medium alone was fo u n d  to  be th e  most 
s a tis fa c to ry  fo r  c u ltu re  p u rp o ses  a t an in c u b a tio n  te m p e ra tu re  o f 3 7 °C .  
H o w e v e r, P ep in  (1 9 8 4 ) con ten d ed  th a t  0.5% y e a s t im p ro ves  th e  c u ltu re  
m ed iu m .
o th eE llis  (1 9 8 2 ) c o n s id e re d /th e  success of th e  c u ltu re  te c h n iq u e  fo r  iso ­
la tio n  o f 2 *  v e rru c o s u m  was p ro b a b ly  due t o : -
1 . The material selected used  fo r  in o cu la tio n  o f p la te s .
2 . M edium  c o n ta in in g  cy c lo h e x im id e  and  ch lo ram p h en ico l 
as in h ib ito rs  o f fu n g i and b a c te r ia l co n ta m in a n ts .
3 . M edium  used  in  s u ff ic ie n t d e p th  in  p la te s .
4 . In c u b a tio n  a t 37°C  fo r  th e  f i r s t  w eek to  en co u rag e  
ra p id  g ro w th  o f 2 *  v e rru co su m  and d is c o u ra g e  g ro w th
17
of co n tam in an ts , and th e n  re d u c in g  to 25°C  to  
p re v e n t  d ry in g  ou t o f m edium .
5 . P la tes  exam ined re g u la r ly  fo r  e a r ly  d iagnosis o f 
a p o s itiv e  c u ltu re  b e fo re  b e in g  o v e rg ro w n  and  to  
allow  s u b -c u ltu r in g , th e  id e n tif ic a tio n  o f th e  
fu n g u s  b e ing  con firm ed  b y  exam ination  o f th e  
co lon ia l g ro w th  in  co tton  b lu e  la c to p h e n o l.
( 1982)
2 2  E l l is / f u r t h e r  s ta te d  th a t  g lu c o s e -p e p to n e  a g a r  (S a b o u ra u d s  g lucose
a g a r )  c o n ta in in g  ch lo ram phen ico l and  cyclohe x im ide as s a p ro p h y tic  
b a c te r ia l and  fu n g a l in h ib ito rs  is f r e q u e n t ly  used as a c u ltu re  m edium  
in  p e tr i-d is h e s  o r as shapes in  M c C a rth e y  b o tt le s .
D if fe re n t ia l  d iagnosis
G eorg (1 9 5 4 ) d e p lo re d  th e  fa ilu re  o f v e te r in a ry  su rg eo n s  to  c a r r y  out 
la b o ra to ry  exam in a tio n s , a lle g in g  th a t  r in g w o rm  m ig h t be co n fu sed  in  
man o r b e a s t. T h is  has led  to m uch e x p e n s iv e , p e rs is te n t  and  
s u cces fu l 'r in g w o rm  tre a tm e n t' fo r  cases o f s e b o rrh o e a , sca b ie s , 
eczem a, v itam in  d e fic ie n c y  and o th e r  d e rm ato lo g ica l c o n d itio n s .
M ycotic  derm atom ycosis ( D erm ato p h ilu s  congolensis  in fe c t io n )  is 
re g is te re d  as h a v in g  s im ila ritie s  to  rin g w o rm  b u t th e  in c id e n c e  in  
G re a t B r ita in  does not a p p e a r to  be h ig h  in  c a t t le ,  n o r  sh o u ld  i t  o r  
its  lesions cause prob lem s in  d if fe re n t ia t io n  (R e id , 1921; A lb is to n , 
1933; S h o u ltz , 1955; C h o d n ik , 1956; B ro o k s , I9 6 0 ;  E g e r to n , 1964 
and M u n d a y , 1 9 6 7 ).
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O
In fe c tio u s  foc i w ere  th o u g h t to  o ccu r in d e p e n d e n tly  o f one a n o th e r on
th e  anim al and p e n e tra tio n  ceased a t a tim e w hen a focus re a c h e d  a
c e rta in  s ize . A f te r  one to  f iv e  m onths spontaneous h e a lin g  set in ,
in fe r r in g  th a t  re s is ta n c e  and im m u n ity  had  d eve lo p ed  (K ie ls te in ,
1 9 6 7 ). T h e  same a u th o r  (q u o te d  b y  L e p p e r, 1969) s ta te d  th a t  b la c k -
to
coated an im a ls , d u e /c o p p e r  and  iro n  p ig m e n t, w ere  b e t te r  ab le  to  r e ­
s is t rin g w o rm  th a n  o th e rs .
( 2 )  R ecru d escen ce
No re c ru d e s c e n c e  has been o b s e rv e d  a f te r  in i t ia l  re c o v e ry  in  s e v e ra l 
n a tu ra lly  o c c u rr in g  o u tb re a k s  w h ich  w ere  u n tre a te d  (E d w a rd s o n ,
1980, u n p u b lis h e d  d a ta ) .  O th erw ise  th e  phenom enon does a p p e a r to  
h ave  re c e iv e d  l i t t le  com m ent. R e c u rre n c e  was re c o rd e d  b y  P an d ey  
(1979a ) in  a s e lf co n ta in ed  h e rd  w ith  no re c e n t in ta k e s . T h is  cou ld  
not be in te rp re te d  as re c ru d e s c e n c e  b u t more p ro b a b ly  in fe c tio n  from  
th e  e n v iro n m e n t fo r  anim als no t p re v io u s ly  a f fe c te d .
2 ^  T h e  use o f d ru g s  may in  c e rta in  c ircum stances  in flu e n c e  th e  a c q u is i­
tion  o f im m u n ity , and  be fo llow ed  b y  a second in fe s ta tio n  o r re c ru d e s ­
cen ce . T h e  d a n g e r o f r e - in fe c t io n  a f te r  tre a tm e n t is n o ted  on d a ta  
sheets fo r  some th e ra p e u tic  ag en ts  (F u lc in  8 7 /8 8 , G ris o v in  8 7 /8 8 ,  
M y c o p h y t 8 7 /8 8 ) .
D iagnosis
C lin ic a l d iagnosis  o f r in g w o rm  is h e ld  b y  some a u th o rs  to  be s ig n if ic ­
an t and  basic (Jensen  and  M a c k e y , 1971 ) b u t o th e rs  s ta te  la b o ra to ry  
diagnosis  is im p o rta n t fo r  d if fe re n t ia l  d iagnos is  and th e  a p p lic a tio n  o f
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ra tio n a l th e ra p y  y ( A insw orth , and A u s tw ic k , 1 9 5 5 ). P ep in  and A u s tw ic k  
(1 9 6 8 ) d e c la re , ho w ever, th a t  75% o f la b o ra to ry  sam ples a re  n e g a tiv e  
fo r  fu n g a l d iseases . T h u s  i t  ap p ears  th a t  th e  sym ptom ato logy and  
s itin g  o f les ions a id  c lin ic a l d iag n o s is , w h ils t th e  p a th o lo g y  o f th e  
disease and  f in d in g  o f th e  causal organ ism  co n firm  a d ia g n o s is . T h e  
les ions o f b o v in e  r in g w o rm  are  s u f f ic ie n t ly  d is t in c t iv e  and c h a ra c te r ­
is tic  fo r  a c c u ra te  d iagnosis  -  th e  s in g le  o r m u ltip le  c ir c u la r ,  d r y ,  
s c a ly , g r e y ,  d e p ila te d  c ru s t b e ing  a s ig n if ic a n t s ign  (Jen sen  and  
2 2  M a c k e y , 1 9 7 1 ).
P a th o lo g y
When d iagnos is  is  b e ing  p e rfo rm ed  in : th e  la b o ra to ry  G eorg  (1 9 5 4 )  
noted  th a t 2 *  verrucosum  was not d e tec ted  b y  Woods lam p . M enges  
and G eorg (1 9 5 7 ) co n s id ered  th a t c u ltu re  was im p o rta n t s ince in fe c te d  
h a irs  could  be o verlo o ked  in  d ire c t e x a m in a tio n . C lin ic a l d iag n o s is  of 
rin g w o rm  can be co n firm ed  b y  m ounting  h a irs  from  les ions in  cau stic  
potash  w hen in fe c te d  h a irs  a re  seen to be sh ea th ed  b y  spores  2 -  8 p 
( 2 )  ÎT1 d ia m e te r w h ic h , in  e a r ly  in fe c tio n s , a re  a rra n g e d  to  be seen in
lin e a r  series  (A in s w o rth  and A u s tw ic k , 1 9 5 9 ). F o r s p e c ific  id e n t if ic a ­
tio n  c u ltu re s  h ave  to  be made and th e  iso la tio n  o f T .  v e rru c o s u m  in
p u re  c u ltu re  is o ften  d if f ic u lt  because th is  species is  slow g ro w in g
and has r a th e r  e x a c tin g  n u tr it io n a l re q u ire m e n ts  ( A in s w o r th  and  
A u s tw ic k  (1959) q u o tin g  G eorg (1950 ) ) and because th e  s k in  o f c a tt le  
is u s u a lly  h e a v ily  con tam inated  w ith  th e  spores o f s a p ro p h y tic  m oulds  
as w ell as b a c te r ia .
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oE p izoo logy
P re s e n t kn o w led g e  o f th e  ep izo o lo g y  o f r in g w o rm  has been  m ain ly  
re t r ie v e d  from  s u rv e y s  u n d e r ta k e n  in  v a rio u s  c o u n tr ie s  (M c P h e rs o n , 
1957; M o rtim e r , 1955; S e lle rs , ,1 9 5 6 ). C a lf  p u rc h a s e s  m ay be a m ajor 
source o f in fe c tio n  on n o n -b re e d in g  prem ises (H o r r o x ,  1976) and  i t  
was a d v is e d  th a t  buying-r in in fection  shou ld  be a v o id e d . In fe c te d  t r a n s ­
p o r t  and  in te r im  prem ises m ig h t be in v o lv e d  in  some cases (E d w ard so n  
and A n d re w s , 1 9 7 9 ). In  b u ild in g s  in fe c tio n  cou ld  be c o n tra c te d  from  
diseased  an im a ls , con tam inated  w a lls , p a r t it io n s , w oodw ork  and  e q u ip ­
m ent (A in s w o rth  and A u s tw ic k , 1 9 5 9 ). D u s t cou ld  also be h a za rd o u s  
on farm s (A in s w o rth  and A u s tw ic k , 1 9 5 9 ). M a jo r im p o rtan ce  m ust be 
a tta c h e d  to  th e  fin d in g s  o f M cPherson (1 9 5 7 ) ,  who p o in te d  ou t th a t  
fu n g i and  th e ir  spores could  liv e  s e v e ra l m onths o u td o o rs  in  n o r th e rn  
B r ita in  th ro u g h  sum m er m onths w h ereas  in d o o rs  a t room te m p e ra tu re  
th e  d u ra b il i ty  cou ld  be fo u r  to  f iv e  y e a r s . U lt ra  v io le t l ig h t  cou ld  
k i l l  spores in  a few  m inutes  ju  v i t r o . Kachm ic and  T r a c ik  (1 9 6 9 )  
also fo u n d  th a t  th e  organ ism  s u rv iv e d  fo r  f iv e  m onths in  c a tt le  h a ir  
2 2  and c ru s ts  b u r ie d  5 cm w ith in  anim als b e d d in g , and  could be c u ltu re d
from  an in fe c te d  h a ir  w h ich  h ad  been in  a cow 's stom ach fo r  72 h o u rs
Kachm ic e t a l.  (1 967 ) fo u n d  th a t  2 *  v e rru c o s u m  s u rv iv e d  fo u r  y e a rs
and th re e  m onths in  th e  la b o ra to ry  and also p ro v e d  s u r v iv a l u n d e r
s tra w  b e d d in g . T h ese  s u rv iv a l fa c to rs  e x p la in e d  th e  in c id e n c e  o f
d isease b y  co n tac t w ith  con tam inated  en v iro n m en ts  and  in  th e  absence
of in fe c te d  an im a ls , O zegovic  e^a]^. (1 9 6 7 ) iStated th a t  th e  fu n g u s
was n o t a lw ays  fo u n d  in  b e d d in g  and  s tra w  b u t  was sometimes fo u n d
in  fom ites in  b ru s h e s  and  from  wooden b a r r ie r s .  C h a tte r je e  e t a l.
(1 9 8 3 ) ,  q u o tin g  W alker (1 9 5 5 ) , n o ted  th a t  th e  fu n g u s  cou ld  n o t be
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fo u n d  in  soil on in fe c te d  prem ises a lth o u g h  m any sheds co n ta in ed  
a ffe c te d  an im a ls , b u t i t  was iso la ted  from  wooden gates an d  con tam in ­
ated  w a lls . A in s w o rth  and A u s tw ic k  (1959 ) s u p p o rte d  th e  fin d in g s  
th a t  th e  fu n g u s  was not a lw ays in  dung  s u b s tra te  o r s o il.
T a b le  1 .5  -  In c u b a tio n  p e rio d  o f n a tu ra lly  and  e x p e r im e n ta lly
in d u c e d  rin g w o rm  disease
o
o
R e fe re n c e N a tu ra l o r
ex p e rim e n ta l
disease
In c u b a tio n F re q u e n c y  of 
o b s e rv a tio n
H o e rle in  (1945 ) E x p e rim e n ta l 18 -  24 D D a ily
F o rd  (1956 ) N a tu ra l 4 -  6 W W eekly
O 'S u lliv a n  (1959 ) E x p e rim e n ta l 5 W D a ily
L e p p e r  (1972 ) E x p e rim e n ta l .7 -  35 D D a ily
E d w ard so n  and  
A n d re w s  (1 979 )
N a tu ra l 29 D W eekly
A n d re w s  and  
E d w ard so n  (1981 )
N a tu ra l 28 D W eekly
K e y : D = d a y s ; W = weeks
W hils t th e  in c u b a tio n  p erio d s  (T a b le  1 .5 )  v a r y ,  assessm ent can n o t  
alw ays  be made as to the  s ta r t in g  da te  o f r is k  w ith  in fe c t io n . V a r i ­
a tio n  was p a r t ly  due to dose o f fu n g u s  and age o f th e  anim als (L e p ­
p e r ,  1972) b u t w hen disease occurs a f te r  sp ec ific  in c id e n ts  n o t o n ly  
shou ld  th e  in c u b a tio n  p e rio d  be ca lcu la ted  b u t th e  source  o f in fe c tio n  
shou ld  also be in d ic a te d . T h is  la t te r  fa c to r  was o f im p o rta n c e  in  
p la n n in g  c o n tro l m easu res . In  some o u tb re a k s  (A n d re w s  an d  E d w a rd ­
son , 1981; E d w ard so n  and A n d re w s , 1979) cogn isance was ta k e n  o f  
re la t iv e  m ovem ents and contacts  in  th e  p e rio d  p r io r  to  m a n ife s ta tio n
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oof d isease . L e p p e r  (1972 ) re p o rte d  th e  p e rio d  as v a r ia b le  fo r  dose 
o f fu n g u s .
In c id e n c e
R ingw orm  in  c a ttle  is  w o rld  w ide in  d is tr ib u tio n  (A in s w o rth  and  A u s t­
w ic k , 1 9 5 9 ). I t  has in v o lv e d  in v e s tig a tio n s  in  th e  U S A , E u ro p e ,
South  A fr ic a , R u ss ia  and  A u s tra lia  (Jensen  and M a c k e y , 1 9 7 1 ).
B la n k  (1955 ) p ro v id e s  a fo rm id ab le  lis t  of c o u n trie s  s u ffe r in g  t r ic h o ­
p h y to s is  in  c a tt le . D isease in  B ra z il was suggested.to  be im p o rted  
from  USA and H o lland  (L o n d e ro  e t a l. , 1 9 6 3 ). T h e  in c id en ce  was 
re g a rd e d  as h ig h  th ro u g h o u t G rea t B r ita in  and 15% of anim als w ere  
fo u n d  a ffe c te d  in  .a s u rv e y  in  East A n g lia  (M o rtim e r , 1955) w h ile  a 
s tu d y  in  n o r th e rn  B r ita in  fou n d  2.89% o f anim als and  25.7% o f h e rd s  
a ffe c te d  (M c P h e rs o n , 1 9 5 7 a ). S e lle rs  (1956 ) fo u n d  28 a ffe c te d  p rem ­
ises w hen s u rv e y in g  43 farm s and re p o rte d  h y g ie n e  low in  a ffe c te d  
p laces , w ith  calves b e ing  th e  main age g ro u p  a ffe c te d . T h e  in c id en ce  
of in fe c tio n  was low  in  d a iry  h e rd s  b u t v e ry  p re v a le n t  in  c a lf re a r in g  
2 2  and  b e e f ty p e  es tab lish m en ts  (M o rtim e r , 1 9 5 5 ). O th e rs  h ave  also
s ta te d  th a t  th e  d isease was common in  b e e f re a r in g  h e rd s  (S e lle rs  e^  
a l . , 1956; M cP h erso n , 1957a and la te r  O zeg o v ic , 1967) com m ented on 
a h ig h  in c id en ce  on la rg e  fa rm s . I t  was s u g g es ted  th a t  a m arked  
in c re a s e  in  r in g w o rm  in c id en ce  o c c u rre d  in  E u ro p e  d u r in g  th e  y e a rs  
1961 -  1967 (K a b e n , 1967) and th is  o b s e rv a tio n  was s u p p o rte d  b y  
Chmel (1 9 6 7 ) who co n s id ered  th a t  c o n c e n tra tin g  a g r ic u ltu r a l  p ro d u c ­
t io n , o fte n  u n d e r  u n fa v o u ra b le  c o n d itio n s , had  p ro d u c e d  th e  in c re a s e . 
Hum an in fe c tio n  w ith  c a ttle  rin g w o rm  te n d e d  to  be a t its  h ig h e s t le v e l 
in  J a n u a ry , F e b ru a ry  and M arch  w hen c a ttle  w ere  housed  and  d u r in g
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June when pens w ere being cleaned  (G entles and O 'Sullivan, 1957).
o
T h e  s p re a d  o f th e  d isease was b e lie v e d  to  be enhanced  b y  g a th e r in g ,  
c ro w d in g , c ra t in g  fo r  h a n d lin g  and blood sam pling (F o rd , 1979) w h ils t 
cro w d in g  o f c a ttle  in  autum n h ousing  can lead  to  an exp lo s iv e  in c id e n ­
ce o f r in g w o rm  (C h m e l a ^ ., 1 9 6 7 ). D isease le v e ls  w ere  h ig h e r  in  
th e  w in te r  w hen anim als w ere  housed and  in  close co n tac t th a n  in  
sum m er (A in s w o rth  and A u s tw ic k , 1959) b u t c o n c e n tra tio n s  o f an im als, 
n a tu ra l h e a lin g , g ro o m in g , d ie ta ry  in a d e q u a c ie s  and re s is ta n c e  m ight 
also p la y  a p a r t  in  ep izoo logy  (S e lle rs  e t a l . ,  1 9 5 6 ).
L it t le  has been re p o rte d  ab o u t rin g w o rm  o u tb re a k s  at p a s tu re ,  
a lth o u g h  one was d e s c rib e d  b y  Ford (1 956 ) who w en t on to  s ta te  a 
g e n e ra l op in ion  th a t  re c o v e ry  was spontaneous a t p a s tu re . T h is  was 
s u p p o rte d  b y  A in s w o rth  and A u s tw ic k  (1 9 5 5 ) who s ta ted  most w o rk e rs  
b e lie v e d  d isease c lea red  in  th e  s p r in g . H o w e v e r, M cPherson (1957a) 
claim ed th e re  was no s u p p o rt fo r  th e  no tion  th a t  d isease d is a p p e a re d  
w ith  tu rn o u t  in  th e  s p r in g . He (1 9 5 7 b ) co n ten d ed  th a t sum m er su n ­
sh ine  d id  no t p e n e tra te  scabs and c ru s ts  o f r in g w o rm  lesions to  k i l l  
th e  s p o re s . H o w e v e r, in  some c o u n tr ie s , u lt r a  v io le t l ig h t  has. been  
co n s id e red  va lu a b le  in  s h o rte n in g  th e  d u ra tio n  o f c a ttle  r in g w o rm , 
m aking  iso la tio n  o f fu n g u s  d if f ic u lt  and  p re s u m a b ly  : lim itin g  th e  sp read  
of d isease (A b u  e t a l . , 1 9 7 6 ). In  a d d it io n , M cP herson (1 9 5 7 b ) a f f i r ­
med th a t  u l t r a -v io le t  l ig h t  k ille d  fu n g u s  in  v i t r o .  H o w e v e r, c o n v e rs e ­
ly  a s u rv e y  showed th a t d a rk  b u ild in g s  and  rin g w o rm  in c id e n c e  w ere  
not re la te d  (M c P h e rs o n , 1 9 5 7 a ).
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In fe c tio n  w ith  ve rru co su m  occurs in  o th e r  species such as d o g s ,
h o rs e s , d o n k e y s , s h e e p , goats and hum ans in  sp read  from  c a tt le , 
th e
In /1 9 5 5  -  1966 p e rio d  A u s tw ic k  and P epin  (1967 ) fo u n d  T .^ v e rru c o s u m  
in  samples s u b m itte d  to  a m ajor la b o ra to ry  from  th e  fo llo w in g  anim als : -
H orses -  19; C a ttle  -  199; Dog -  1; P ig -  1; S heep -  22
A in s w o rth  and A u s tw ic k  (1959 ) s ta ted  th a t sp read  occurs  m a in ly  from  
anim al to an im a l, and  from  w alls and w o o d w o rk . D u s t in  fa rm  b u ild in g s  
may also a g g ra v a te  th e  sp read  o f d isease (A in s w o rth  and A u s tw ic k , 
1955) b u t lice  w ere  no t co n s id ered  a m ajor in flu e n c e  in ; th e  s p re a d  o f 
disease (M c P h e rs o n , 1 9 5 7 a ). In  a th es is  d evo ted  so le ly  to  p ed icu lo s is  
in  c a ttle  th e re  was no m ention of an y  re la tio n s h ip  w ith  r in g w o rm  in c i­
dence (O o rm a zd i, 1 9 7 6 ).
C o n tro l o f r in g w o rm  b y  th e ra p y
T h e  o ld e r  substances  used in  th e ra p y  ag a in s t r in g w o rm  in c lu d e d  b r im ­
stone (s u lp h u r )  and  o il, p e tro l,  p a ra ff in  and n ea t io d in e  (H o r r o x ,
1 9 7 6 ). T h e ra p y  has seen, ra d ic a l changes in  th e  la s t 30 y e a rs  w ith  
th e  d is c a rd in g  o f old and in tro d u c tio n  o f new  rem ed ies . System ic  
tre a tm e n ts  h ave  been evo lved  based m ain ly  on th e  p ro d u c t G r is e o fu l-  
v in . T o p ic a l ap p lica tio n s  h a v e  also been deve lo p ed  in  th e  fo rm  o f  
s p ra y s  and  shampoos and in v o lv e  a m u lt ip lic ity  o f a g e n ts . Those  
d e a lt w ith  in  th is  section a re  n a ta m y c in , en ilconazo le  and  c o p p e r n a p -  
th e n a te  in  cod l iv e r  o il.
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G ris e o fu lv in
G ris e o fu lv in  (F u lc in ,  I C I ,  G r is o v in , G la x o v e t) was re p o rte d  to  be safe  
and e ffe c t iv e  w hen  g iv e n  o r a lly ,  th e re b y  re d u c in g  co s ts , avo id in g  
h a n d lin g  and an e a s ily  a d m in is te re d  p re m ix  (H id d le s to n , 1970, 1 9 7 3 ). 
H o w e v e r, a lth o u g h  i t  was fo u n d  to  be e f fe c t iv e , i t  was co n s id ered  to  
be e x p e n s iv e  and d if f ic u lt  to a d m in is te r in  some cases (H o r ro x , 1976; 
Pearson and  R a n k in , 1 9 6 2 ). T h e  d ru g s  expense  was also commented  
upon in  a c o n tro lle d  tr ia l  u s in g  a fin e  p a rtic le  m ix w ith  d isp en s in g  
ag e n t and  w h e re  p h o to g ra p h y  was used to aàs'.ess th e  re s u lts  o f th e  
tre a tm e n t (C o b b  e t a l . , 1 9 6 3 ). In  a n a tu ra lly  o c c u rr in g  o u tb re a k  
w hen e ff ic a c y  was ag a in  assessed b y  p h o to g ra p h y  b u t w ith  no com pre­
h e n s iv e  d e ta ils  and  f ig u re s  o f a c t iv ity  (E d g s o n , 1 9 7 0 ), th e  m ix was 
also co n s id e re d  to  b e  e x p e n s iv e  fo r  la rg e  g ro u p s .
U v a ro v  (1 9 6 1 ) and  F u lc in  D ata  S heet (1977 ) s ta te d  th a t  th e  d ru g  
was ab so rb ed  in to  th e  k e ra t in  la y e rs  o f th e  s k in . D u rin g  tre a tm e n t  
of a ll anim als in  a g ro u p  th e  la t te r  ad v ised  tre a tm e n t o f b u ild in g s  w ith  
w ash ing  soda an d  d is in fe c ta n t . G ris e o fu lv in  d id  n o t k i l l  th e  fu n g u s ,  
b u t was s tab le  and p ro te c te d  cells  from  in fe c tio n . In  g u in ea  p ig s  th e  
a n tib io tic  was e f fe c t iv e  _in v it r o  b u t had  poor m  v iv o  a c t iv ity  a g a in s t  
th e  fu n g u s  because o f n o n -p e n e tra t io n  o f k e ra t in  cells  (G e n tle s , 1968 ). 
H o w e v e r, O 'S u lliv a n  (1959 ) fo u n d  g r is e o fu lv in  v a lu a b le  in  tre a tm e n t of 
e x p e rim e n ta l d isease . T h e  d a n g e r  o f r e - in fe c t io n  a f te r  tre a tm e n t  
e s p e c ia lly  v ia  spores  s u rv iv in g  in  long coats has been n o ted  (G r is o v in  
D ata  s h e e t, 1 9 7 9 ). Sm all p a r t ic le  size was im p o rta n t in  a id in g  th e  a b ­
s o rp tio n  o f g r is e o fu lv in  (A tk in s o n  e t a l . ,  1 9 6 2 ).
Gotz (1 9 6 7 ) s ta te d  " In  no c ircu m stan ces  do we g iv e  up  local
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oan tim yco tic  tre a tm e n t fo r ,  as is w e ll k n o w n , g r is e o fu lv in  does not 
d e s tro y  th e  p a th o g e n . F u n g a l e lem ents s c a tte re d  in  th e  ad jacen t  
areas  th u s  re ta in  th e ir  v i ta l i ty  even  th o u g h  g r is e o fu lv in  is g iven  
in t e r n a l ly " . In  a g r is e o fu lv in  d ru g  t r ia l  (A n d re w s  and  E d w a rd s o n , 
1981) a ll les ions w ere  a c c u ra te ly  re c o rd e d  w ith  cross in fe c tio n  betw een  
tw o g ro u p s  possib le  and  th e  t r ia l  was co n s id ered  com p reh en s ive  and  
w ell d es ig n ed  to  show th e  e ffic a c y  o f g r is e o fu lv in  (E ll is ,  1 9 8 2 ).
N a tam yc in
N atam yc in  (M y c o p h y t, M yco farm ) is an a n tib io tic  com m ercia lly  p re ­
p a re d  shampoo o r s p ra y  fo r  h o rs e s , c a ttle  and b u ild in g s . No p re ­
cau tio n s  w ere  re q u ire d  w hen a p p ly in g  a ro u n d  th e  eyes (M y c o p h y t  
D ata  S h e e t, 1 9 7 9 ). No contraindications w ere  q uo ted  fo r  th is  n o n -to x ic  
b ro ad  sp ec tru m  an tim yco tic  (S p an o g h e  and O ldenkam p q u o tin g  R a a b ,
1 9 7 7 ). T h e  su b stan ce  is f iin g ic id a l (O ld e n k a m p , 1979) and  cou ld  be 
used on b u ild in g s  as w ell as anim als and  is s p o ric id a l.
^2^ Spanoghe and  O ldenkam p (1 977 ) co n d u cted  a t r ia l  u s in g  n a tam yc in  on
41 te s t anim als w ith  10 u n tre a te d  c o n tro ls . In s p e c tio n s  w ere  a t th re e  
w e e k ly  in te rv a ls  and re s u lts  based m ain ly  on m ycolog ical e v id e n c e .
T h e  p e rio d  o f o b s e rv a tio n  was tw e n ty  w eeks w hen 80% re c o v e ry  was 
o b s e rv e d  in  th e  te s t anim als and no re c o v e ry  in  th e  c o n tro l g ro u p .  
H o w e v e r, th e  age o f d isease at commencement o f t r ia l  was n o t g iv e n  
fo r  e ith e r  g ro u p  and  no comment made re g a rd in g  spontaneous re c o v ­
e r y .  O ldenkam p (1 9 8 2 ) fo u n d  th e re  was no p ro p h y la c tic  va lu e  in  
natam yc in  th e r a p y .
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Enilconazo le
En ilconazo le  ( Im a z a li l ,  Im a v e ro l, J a n s s e n , C row n Chem icals C o .)  is a 
re la t iv e ly  new  a n tim yco tic  a g e n t fo r  to p ic a l th e ra p y  w h ich  has been  
re p o r te d  upon b y  s e v e ra l a u th o rs  (K e y s e r ,  1979; De Smet e t a l . ,
1979; H e y k a n ts  e ^ ^ . ,  1981; C row n Chem ical com pany, 1981, 1982a, 
1982b; Im a v e ro l (J a n s s e n ) D a ta  S h e e t, 1 9 8 1 ). Im a v e ro l D ata  S heet 
(1 9 8 7 /8 8 ) s ta te s  Im a v e ro l is a s y n th e tic  an tim yco tic  and  was in d ic a ­
te d  fo r  th e  tre a tm e n t o f derm atom ycosis  o r  r in g w o rm  in  c a t t le , horses  
and d o g s . I t  is recom m ended th a t  since d e rm a to p h y te s  w il l  e x te n d  
in to  th e  h a ir  fo llic le s , possib le  c ru s ts  m ust be rem oved  w ith  a h and  
b ru s h  w h ich  has to  be soaked in  d ilu te d  Im a v e ro l s o lu tio n . I t  is th en  
h ig h ly  recom m ended th a t th e  anim als be s p ra y e d  e n t ire ly  a t th e  f i r s t  
tre a tm e n t so as to reach  th e  s u b -c lin ic a l les io n s . I t  is p ro v id e d  fo r  
e x te rn a l use o n ly .
C o p p er n a p h th e n a te
C o p p e r n a p h th e n a te  is p re s e n te d  as a g re e n  so lu tion  w ith  cod l iv e r  
oil (K o p e r to x , C ro w n  Chem ical C o . ) .
I t  is used as a to p ic a l s p ra y  and  i t  is claim ed th e  p ro d u c t w ill p e n e ­
t ra te  les ions u n t i l  in fe c tio n  and  k i l l  spores w ith o u t a ffe c tin g  rin g w o rm  
im m u n ity . In  consequence th e  K io p erto x  D ata  S h eet (1 9 8 7 /8 8 )  w rite s  
"do n o t s c ra p e , b ru s h  o r rem ove r in g w o rm  le s io n s " .
G en era l aspects  o f th e ra p y
A in s w o rth  and A u s tw ic k  (1959 and  M cP herson  (1 9 5 9 b ) a s s e rte d  th a t
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to p ic a l d ru g s  h ad  l i t t le  e ffe c t  on th e  n a tu ra l course of d isease . M c­
P herson  (1 9 5 9 b ) also a s s e rte d  th a t  none o f th e  an tim yco tic  agen ts  
te s te d  b y  him  in flu e n c e d  th e  d u ra tio n  o f th e  e x p e rim e n ta l les io n s , 
and  w en t on to  w r ite  th a t  fro m  th e  p ra c t ic a l p o in t o f v iew  i t  could be 
assum ed th a t  i f  tre a tm e n t o f a g ro u p  o f anim als was not in s t itu te d  
u n t i l  in fe c tio n  w asw idespread , as assessed b y  v is u a l in s p e c tio n , and  
has been p re s e n t long enough  to  s tim u la te  th e  a v e ra g e  ow n er to  
a c tio n , a n y  a g e n t may w e ll be c re d ite d  w ith  m e r it . T h e  bes t th a t  
could  be said is th a t  s u rfa c e  d re s s in g s  may c u r ta il  th e  ex ten s io n  of 
re c e n t lesions and lim it th e  d issem ination  o f in fe c t iv e  m a te r ia l.
F o u rte e n  y e a rs  la t e r ,  A in sw o rth  and  A u s tw ic k  (1 973 ) s t i l l  s ta te d  
th e re  was no s a tis fa c to ry  tre a tm e n t fo r  rin g w o rm  and in fe c tio n  was 
s e lf l im it in g .
O th e r  w o rk e rs  q u e rie d  th e  p e n e tra tio n  o f d ru g s  to  e ffe c tiv e  le v e ls .  
G entles  (1 958 ) a s s e rte d  th a t  m any d ru g s  of h ig h  a n tifu n g a l a c t iv ity  
in  v it r o  p ro d u c e  c lin ic a lly  d is a p p o in tin g  re s u lts . T h is  was p ro b a b ly  
due to  in a b il i ty  to  p e n e tra te  th e  k e ra t in  o f th e  s k in , h a ir  o r n a ils  to  
th e  s ite  o f d e rm a to p h y te  a c t iv i ty .  T h is  was co n firm ed  b y  E llis  (1982 )  
in  h e r  fin d in g s  on a c o n tro lle d  d ru g  t r ia l .  In  1963 th e  m u lt ip lic ity  o f 
to p ica l rem ed ies  b o th  hom e-m ade and p r o p r ie ta ry  su g g ested  to Cobb  
et a l. (1 9 6 3 ) th a t  none was su ccess fu l and  th e  o n ly  re p o r t  o f a con­
tro lle d  c lin ic a l t r ia l  o f to p ic a l rem edies (M c P h e rs o n , 1959) showed a ll 
to  be w ith o u t e f fe c t .  I t  w ou ld  in d eed  be s u rp r is in g  i f  a n y  local 
tre a tm e n t was e ffe c t iv e  in  th is  c o n d itio n , because g ro w th  o f th e  T r i ­
ch o p h y to n  fu n g u s  occurs w ith in  th e  base o f th e  h a ir ,  some m illim etres
o
b en eath  th e  s k in  s u rfa c e  w h e re  i t  cannot be reach ed  b y  s u p e r fic ia l
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a p p lic a tio n s . I t  was p ro b a b le  th a t th e  g re a t v a r ia tio n  in  th e  d u ra tio n  
of u n tre a te d  lesions g ives  r is e  to  im pressions o f c u re  w h e re  no e ffe c ­
t iv e  c o n tro ls  were k e p t .  H o w e v e r, H o rro x  (1 976 ) su g g es ted  fu l l  sham­
poo w ith  m odern d ru g s  to stop sp read  fro m  f i r s t  le s io n s , and  gave a 
lis t  o f o ld e r d ru g s  w h ich  w ere  th o u g h t to  be d a n g e ro u s . '
T re a tm e n t o f b u ild in g s  and equ ipm ent re q u ire d  es s e n tia l d e te rg e n ts ,  
ly s o l, sodium h y p o c h lo r ite , w ash ing  soda and  creoso te  as basic  m a te r­
ia ls  (H o r ro x , 1976; IC I  F u lc in  D ata S h e e t, 1 9 7 7 ). E llis  (1 9 8 2 ) q u o tin g  
Blood et^ (1 9 7 9 ) w ro te  "T o p ic a l tre a tm e n ts  a re  o f g re a te s t v a lu e  
in  in it ia l  stages o f an o u tb re a k , to  c u r ta i l  ex te n s io n  o f les ions  and  
lim it d issem ination  o f in fe c t iv e  m ateria l"  .
D ru g  te s ts  and tr ia ls
V a ria tio n s  in  th e  d u ra tio n  o f lesions in  o u tb re a k s  o f d isease p ro b a b ly  
re f le c t  im m unological fa c to rs . T h is  v a r ia n t  to g e th e r  w ith  th e  u n kn o w n  
age o f lesions in  most c lin ic a l t r ia ls ,  re n d e rs  assessm ent o f th e  e ff ic a ­
cy o f an tim yco tic  agen ts  h azard o u s  b y  th is  m eans. T h u s  e x p e rim e n ­
ta l lesions w ere  co n s id ered  to  p ro v id e  s u p e r io r  b io lo g ica l te s tin g  
fa c ilit ie s  (M c P h e rs o n , 1959b; O 'B rie n  and  S e lle rs , 1 9 5 8 ).
E llis  (1982 ) no ted  common fa ilin g s  in  tr ia ls  in c lu d e d  fa ilu re  to  re c o rd  
a ll les ions r e g u la r ly  and a c c u ra te ly  e x c e p t fo r  one (A n d re w s  and  
E d w a rd s o n , 1981) and  fu r th e r  s ta ted  th a t  u n t i l  1979 th e  e p iz o o lo g y  
of r in g w o rm  had  re c e iv e d  l i t t le  a t t e n t io n . -• M any th e ra p e u tic  a g en ts  
had  been recom m ended b u t few  had  re c e iv e d  p ro p e r ly  c o n tro lle d  
t r ia ls .  I t  was now know n th a t ,  in  assessing  an a g e n t, fa c to rs  w h ich  
had  not p re v io u s ly  been a p p re c ia te d  shou ld  be ta k e n  in to  a c c o u n t.
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D ru g  tr ia ls  re p o rte d  in  th e  l i te r a tu r e  a re  lis te d  in  A p p e n d ix  2 o f th is  
w o rk  and show th a t  fu l l  life  h is to ry  o f d isease in  anim als u n d e r  t r ia ls  
is no t p ro v id e d  in  most re p o r ts .  In  conseq u en ce , ac c o rd in g  to  
M cPherson (1 9 5 9 a ), d ru g s  ap p lied  in  ad van ced  d isease m ay gain  th e  . 
m e rit o r  kudos fo r spontaneous re c o v e ry . L ik e w is e , E llis  (1982 )  
re fe rs  to  th e  com p reh en s ive  s tu d y  b y  E d w ard so n  and  A ndrew s (1979 ) 
as s ig n if ic a n t w hen co n s id e rin g  th e ra p e u tic  e ff ic a c y  as i t  d e s c rib e d  
in d iv id u a l v a r ia tio n s  and spontaneous re c o v e ry . T h e  in c u b a tio n  p e r i -  
' ods and d u ra tio n  o f lesions w ere  re c o rd e d , lesions w ere  fo u n d  to
deve lo p  w h ils t o th e rs  re c e d e d . E llis  re p o rts  th a t  a ll anim als should  
be in s p e c te d  a t w e e k ly  in te rv a ls  in  d ru g  t r ia ls .  I t  was also co n s id ered  
b y  th e  a u th o r  th a t  a ll lesions should  be id e n t if ie d  and re c o rd e d  b y  
s ite  and s ize , u s in g  a l is t  o f s ite s , w ith  a b b re v ia tio n s  fo r  each , and  
in d ic a tin g  r ig h t  o r  le f t  side o f an im al. A new  les ion  was d e fin e d  as 
one w h ich  had  ap p e a re d  since th e  p re v io u s  w eek and th e re fo re  could  
be up  to 7 d ays  o ld . Lesions w ere  re c o rd e d  u n t i l  th e re  was to ta l  
h a ir  re g ro w th  o v e r  th e  a re a , and th is  was th e  d e fin it io n  o f re c o v e ry  
of a le s io n . An anim al was d e fin e d  as c lin ic a lly  c u re d  w hen a ll les ions  
had d is a p p e a re d .
Fac to rs  w h ich  one co n s id ered  re le v a n t in  assessing  d ru g  e ffe c tiv e n e s s  
b y  t r ia l  a re  lis te d  b y  E llis  (1 9 8 2 ) : -
1 . S u ff ic ie n t num bers  o f a n im a ls .
2. S u ff ic ie n t num bers  o f s im ila r u n tre a te d  c o n tro l anim als
fo r  com parison , k e p t in  s im ila r c o n d itio n s .
3 . Random  d iv is io n  o f anim als in to  th e  tw o g ro u p s .
4 . M yco log ica l co n firm atio n  o f d isease .
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5 . No v a r ia tio n s ^ in  mode o f th e ra p y .
6 . Age o f lesions p r io r  to th e ra p y  and p re v io u s  h is to ry
o f d isease should  be kn o w n , to ta k e  n a tu ra l re s o lu ­
tio n  and sp ec ific  a c q u ire d  im m u n ity  into a c c o u n t.
7 . Lesions r e g u la r ly  re c o rd e d  fo r  s ize , s ite  and  d u ra t io n .
8. D e fin itio n  o f re c o v e ry  should be g iv e n .
9 . O b s e rv a tio n  o f  re c ru d esc en ce  o f d isease .
10. S ta tis t ic a l an a lys is  o f d a ta .
T h e  aim o f th e  above fa c to rs  is to  exc lu d e  as m any v a r ia b le s  as pos­
sib le  w h ich  m igh t in flu e n c e  th e  re s u lt ,  b u t th is  is  n o t a lw ays  possib le  
e s p e c ia lly  in  f ie ld  tr ia ls  w ith  n a tu ra lly  o c c u rr in g  d isease (E ll is ,  1 9 8 2 ).  
I t  was concluded  th a t  in  th e  t r ia l  u n d e r ta k e n  b y  h e r  no t a ll d e s ira b le  
c r ite r ia  w ere  met b u t on th e  ave ra g e  fa rm  and u n d e r  norm al fa rm  
p ra c tic e , th e  con d itio n s  and f in d in g s  w ere  o f p ra c t ic a l v a lu e .
C o n tro l o f r in g w o rm  b y  p re v e n tiv e  m easures
T h is  section  is a sum m ary c o v e rin g  a id  in  c o n tro l b y  d ire c t  p r e ­
v e n tio n , h u s b a n d ry , h y g ie n e , d is in fe c tio n  and v a c c in a tio n .
T h e re  is a p a u c ity  of ad v ice  re g a rd in g  th e  v e r y  s ig n if ic a n t fa c to r  of 
p re v e n t in g  th e  in tro d u c tio n  o f in fe c tio n  b y  ca lves  p u rc h a s e d  fo r  r e a r ­
in g  h e rd s  and w h e re  such anim als show h ig h  in c id e n c e  o f th e  d isease . 
H o w e v e r, H o rro x  (1976 ) ad v ised  th e  most im p o rta n t th in g  was n o t to  
b u y  in  in fe c t io n . He was s u rp r is e d  how m any fa rm e rs  d id  n o t th in k  
tw ice  ab o u t p u rc h a s in g  a c a lf w ith  one small les ion  w h ich  cou ld  cause
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tro u b le  th ro u g h o u t a com plete h e r d .  La Touche  (1955 ) gave  som e­
w h at s im ila r ad v ice  th a t  some d e g re e  o f e ffe c t iv e  c o n tro l cou ld  c e r ­
ta in ly  be in tro d u c e d  b y  c a re fu l in sp ec tio n  o f c a tt le  fo r  sale a t local 
c a ttle  fa ir s ,  w ith  a v iew  to  p re v e n tin g  th e  m ovem ent o f those w ith  
r in g w o rm . He f u r t h e r  s ta tes  th a t  th e  e ra d ic a tio n  o f c a ttle  r in g w o rm  
b y  means of p ro p h y la tic  m easures in  com bination  w ith  h y g ie n e  and  
th e ra p e u tic  p ra c tic e  m ust be la b o rio u s , and  u n re w a rd in g  fo r  a long  
period fo r  p ra c tic a l and  economic re a s o n s , b u t th a t  no p ro g re s s  can  
(2 ^  be made w ith o u t a s ta r t .
E ra d ic a tio n  is im p rac ticab le  b u t  c o n tro l can be su ccess fu l b y  u n d e r ­
s ta n d in g  fa c to rs  in flu e n c in g  th e  sp read  o f th e  d isease (A u s tw ic k  and  
P e p in , 1 9 6 7 ). In  th is  c o n te x t a fu n d a m e n ta l fa c to r  is th e  in fo rm a tio n  
re g a rd in g  v ia b il ity  and lo n g e v ity  o f fu n g i g iv e n  b y  M cP herson  (1 9 7 5 b )  
who fo u n d  th a t spores s u rv iv e d  in  b u ild in g s  b e tw een  4 and  5 y e a rs  
and o u td o o rs , s e v e ra l m onths. T h u s , l ik e ly  sources of in fe c tio n  a re  
im p o rta n t w hen p la n n in g  h u s b a n d ry  p ra c tic e s . F o rd  (1 9 5 6 ) in d ic a te d  
sp read  th ro u g h  th e  common m eeting p lace of a c a tt le  c ru s h  / c ra te  
w h ere  anim als w ere  h e ld  fo r  b le e d in g  -  w hen th e  ru b b in g  on th e  sides  
of th e  c ra te  a ided  th e  p ro d u c tio n  o f m any n e c k  le s io n s . T ra u m a  in  
te th e r in g  chains also p ro d u ced  m u ltip le  n eck  lesions in  o u tb re a k s  
re p o rte d  b y  K lo b u s ic k y  e^  (1 9 7 4 ) . In  re c e n t y e a rs  s e v e ra l w o rk ­
e rs  on th e  d isease h ave  re p o r te d  in c re a s e d  in c id e n c e  re la t in g  to  in -  
ten s iv ism  and  h ig h  c o n c e n tra tio n  o f an im als .
O
Z ru n e k  (1 967 ) s ta te d  th a t  in  la rg e  c o n c e n tra tio n s  p re v e n tio n  was r e n ­
d e re d  even  more d if f ic u lt  and  recom m ended p a ra c e tic  acid  s p ra y  fo r  
c a ttle  and  cow shed in s ta lla tio n s  a t 6 w e e k ly  in te rv a ls  to  re d u c e  w e ig h t
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of in fe c t io n . Chm el (1967 ) th o u g h t th a t  c o n c e n tra tin g  a g r ic u ltu r a l  
p ro d u c tio n , o ften  u n d e r  u n fa v o u ra b le  cond itions  as fa r  as p re v e n tio n  
is c o n c e rn e d , has been m ain ly  resp o n s ib le  fo r  th e  fa c t  th a t  s p re a d  o f 
in fe c tio n  has to d a y  become a prob lem  not on ly  fo r  c e n tra l and  n o r th ­
w est E u ro p e  b u t also fo r  o th e r  E u ropean  c o u n tr ie s . E ven  on o th e r  
c o n tin e n ts  an in c re a s e d  in c id en ce  ra te  has been n o ted  w h e re  d isease  
was ra re  in  th e  p as t w ith  th e  h ig h e s t in c id en ce  b e in g  re p o r te d  on 
h ig h ly  m echanised and h e a v ily  stocked  farm s (T h e l in ,  1 9 8 0 ).
I t  is g e n e ra lly  co n s id ered  th a t rin g w o rm  in fe c tio n  seems to  be con­
tra c te d  b y  co n tac t o f h e a lth y  and  d iseased anim als w ith  con tam in a ­
ted  w alls  and w oodw ork of b u ild in g s . C alves a re  com m only k e p t  con­
fin e d  so th a t  th e re  a re  m any o p p o rtu n itie s  fo r  s p re a d  o f in fe c tio n  and  
fo r  c o n s ta n t re - in fe c t io n  w ith in  a g ro u p  o f a n im a ls , and  fo r  an in fe c ­
ted  g ro u p  of anim als to contam inate th e  e n v iro n m e n t (A in s w o r th  and  
A u s tw ic k , 1 9 5 9 ). These  a u th o rs  (q u o tin g  M cP herson  (1 9 5 7 b ))  w r ite  
th a t  th e  sp read  o f ve rru co su m  was u n lik e ly  to  be in flu e n c e d  b y  
sum m er s u n s h in e , b u t the  few  contacts  betw een  one an im al and  
a n o th e r in  : th e  : f ie ld  m ight w e ll account fo r  th e  few  re c o rd s  o f epizoo -  
tic o u tb re a k s  w h ile  th e  anim als a re  a t g ra s s . O zegov ic  and  G r in  
(1967 ) re p o rte d  th e  d if f ic u lty  o f c o n tro llin g  d isease b y  t re a t in g  o n ly  
a ffe c te d  anim als esp ec ia lly  w ith  much in te rm ix in g  and  c h a n g in g  o f 
p e n s .
F ra s e r  (1 9 7 4 ) and H afez (1952 ) dea lin g  w ith  an im al b e h a v io u r  re c o rd  
th e  l ic k in g ,  ru b b in g  and su ck in g  fe a tu re s  in  groom ing e x e rc is e d  
between an im als . T hese  exerc is es  in d ic a te  a mode o f s p re a d  o f d isease  
w hich  could  be heeded  in  h u s b a n d ry  p ra c tic e s  to  m inim ise s p re a d  o f
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d ise a se , esp ec ia lly  in young ca lves in s in g le  p en s not segreg a ted .
V a rio u s  h u s b a n d ry  p ra c tic e s  h e re to  re c o rd e d  in d ic a te  th e  em phasis  
w h ich  m ust be p laced  on h y g ie n e  to  m inim ise and  p re v e n t  b u ild -u p  
of w e ig h t o f in fe c t io n .
R e fa i and  M ilg y  (1 968 ) s ta ted  th a t  u n cro w d ed  b u ild in g s  w ith  th e  
ap p lic a tio n  o f g e n e ra l h yg ien e  m easures m inim ise th e  in c id e n c e  of 
in fe c t io n . T h e  v ia b il i ty  and lo n g e v ity  o f spores in  th e  e n v iro n m e n t  
has been re c o rd e d  (M cP h erso n , 1957b) and th is  was f u r t h e r  em pha­
sised b y  Kachm ic e^ al .^ (1967 ) who fo u n d  th e  fu n g u s  was v ia b le  fo r  
4 y e a rs  3 m onths u n d e r  c a ttle  s tra w  b e d d in g . T h is  ev id e n c e  in e v it ­
a b ly  fo re c a s ts  b u ild -u p  o f in fe c tio n  in  p rem ises u n less  h y g ie n e  meas­
u re s  a re  s tro n g ly  e x e rc is e d . As p re v io u s ly  s ta te d , Ozegovic (1967 )  
fo u n d  fu n g u s  in  th e  fom ites o f b ru s h e s  used fo r  g ro o m in g . T h e  
im p o rtan ce  o f d u s t should  not ig n o re d  since th is  m ay h a rb o u r  spores  
on le d g e s , in  c re v ic e s  and g e n e ra lly  in  th e  an im al e n v iro n m e n t and  
th u s  be h a zard o u s  w ith o u t r ig id  h y g ie n e  (A in s w o rth  and A u s tw ic k , 
1 9 5 5 ).
A in s w o rth  and  A u s tw ic k  (1959 ) also einphasiæ  th e  s p re a d  o f d isease  
not o n ly  from  in fe c te d  anim als b u t also from  contam inated  w alls  and  
w oodw ork  o f th e  b u ild in g s . Because o f th e  long  s u rv iv a l o f spores  
in  d u n g  i t  should  be rem oved from  anim al sheds 200 -  300 m and  
allow ed to fe rm e n t com plete ly  b e fo re  use as m an u re  (R y a b o v a , 1 9 5 5 ).  
R ook e b ( 1954)  recom m ended a h ig h  s ta n d a rd  o f h y g ie n e  sco u rin g  
of o ld w oodw ork and d is in fe c tio n  to  re d u c e  in c id e n c e . T h e  p ra c tic e  
of e x te n s iv e  h y g ie n e  is u n d e rlin e d  b y  th ese  a u th o rs  to  m inim ise
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ob u ild -u p  o f in fe c tio n  in  c a ttle  e n v iro n m e n t, w h ere  d is in fe c tio n  may 
not be p r a c t is e d  in  occup ied  p e n s , o r in  p re p a r in g  fo r  d is in fe c tio n  
in  vaca ted  prem ises o r eq u ip m en t fo r  d is in fe c tio n . H y g ie n e  p re s u m ­
a b ly  w ill a d d itio n a lly  re d u c e  th e  exp en se  o f d is in fe c tio n  and  th e ra p y .
A m ajor c o n tr ib u tio n  on th e  d is in fe c tio n  o f b u ild in g s  and  eq u ip m en t  
has been made b y  M cP herson (1959a ) who u n d e rto o k  th e  te s tin g  o f 
m any substances  in  a search  fo r  fu n g ic id e s . H is conclusions w ere  
th a t  ly s o l, pheno l based d is in fe c ta n ts , sodium h y p o c h lo r ite  and  ammo­
n ia  w ere  th e  most e f f ic ie n t a g e n ts . H o rro x  (1 976 ) a d v is e d  th a t  w h ic h ­
e v e r  m edical m ethod is used  to  com bat r in g w o rm , i t  is  v i ta l ly  im p o rt­
a n t to  ta k e  a c tiv e  steps to  re d u c e  in fe c tio n  w ith in  th e  b u ild in g s .
For m etal and  b r ic k -w o r k ,  b low  lam p s te r ilis a tio n  was p ro p o s e d , w ith  
h o t w a te r /w a s h in g  soda so lu tion  as n e x t b e s t a p p lic a tio n  and  fo r  wood­
w o rk  creosote  was recom m ended . A in s w o rth  and  A u s tw ic k  (1 959 )  
said m uch can be done to  re d u c e  th e  chances o f in fe c tio n  b y  th e  
th o ro u g h  c lean in g  o f cow sheds, and success has been claim ed in  
b re a k in g  a succession o f ep izo o tics  among ca lves k e p t in  a p a r t ic u la r  
shed b y  s p ra y in g  b o th  w alls  and  w oodw ork w ith  B o rd e a u x  m ix tu re  o r  
( 2 )  o th e r  c o p p e r-c o n ta in in g  f iin g ic id e .
C alton  and  A rm s tro n g  (1 9 8 0 ) r e fe r r e d  to  m any re p o r ts  in  overseas  
l i te r a tu r e  ab o u t th e  use o f vacc in e  p re p a re d  from  T .^ v e rru c o s u m  fo r  
th e  tre a tm e n t and  p re v e n tio n  o f b o v in e  derm atom ycosis . T h e  re p o r ts  
in d ic a te d  th a t  th e  vaccine  T F  130 was h ig h ly  e f fe c t iv e  and  a p p ro v e d  
b y  th e  USSR  M in is try  o f A g r ic u ltu r e . E llis  (1 9 8 2 ) q u o ted  S a rk is o v  
(1978 ) th a t  th e  use o f 'T F  130' vacc ine  h ad  been re v ie w e d  an d  shown  
th a t  an 80% re d u c tio n  in  b o v in e  r in g w o rm  in  c a tt le  in  U SSR  fo llow ed
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vaccination  of 130 million ca ttle .
Naess and S a n d v ik  (1981 ) and Aam odt e t a l. (1 9 8 2 ) re p o r te d  on th e  
te s tin g  and use o f th e  vaccine  w ith  o ff ic ia l a p p ro v a l in  N o rw a y .
O th e rs  h ave  re p o rte d  on vacc in a tio n  p a r t ic u la r ly  in  E u ro p e , in c lu d in g  
th e  N e th e rla n d s  (B re th o u w e r , 1 9 8 2 ), N o rw ay  (L iv e n  e ^ ^ . ,  1985; 
G u d d in g , 1 9 8 6 ), USSR (H e if i ts ,  1 9 8 5 ). T h e  vacc in e  used  in  these  
c o u n trie s  was p ro d u c e d  from  T ,  ve rru co su m  in  th e  S o v ie t U n ion  
(L iv e n  e t a l . , 1 9 8 5 ). Naess and S a n d v ik  (1 9 8 1 ) ra is e  a tte n tio n  to  th e  
need fo r  v e ry  e a r ly  (w h en  o n ly  days o ld ) p ro te c tio n  o f ca lves  m oved  
from  in fe c te d  h e rd s .
C a rlto n  e t a l . (1 980 ) s ta ted  th a t  th e  vaccine was not c u r r e n t ly  a v a il­
ab le in  th e  USA and  also po in ted  out th a t  in  N o rw a y  r in g w o rm  is a 
n o tif ia b le  d isease w h ere  re g u la tio n s  fo rb id  anim als to  be m oved from  
in fe c te d  h e rd s  to m arke ts  and p u b lic  p a s tu re s  .when in fe c te d .
37
oo
C H A P T E R  2
Some o b s e rv a tio n s  on an o u tb re a k  o f rin g w o rm  
in  a g ro u p  of yo u n g  c a ttle  re a re d  indoors
oIN T R O D U C T IO N
An o u tb re a k  o f r in g w o rm  was s tu d ie d  in  a g ro u p  o f 32 F r ie s ia n  b u ll  
ca lves b e in g  re a re d  in te n s iv e ly  fo r  b e e f. W eekly o b s e rv a tio n s  w ere  
made fo llo w in g  th e ir  a r r iv a l  a t th e  fa rm  at about one w eek old u n t i l  
s la u g h te r  a t 10% to  12 m onths o f a g e .
( 2 )  M A T E R IA L S  A N D M ETH O D S
T h ir t y  tw o F r ie s ia n  male ca lves o r ig in a tin g  from  31 d if fe r e n t  prem ises  
e n te re d  re a r in g  accom m odation on 3 1 /1 /7 7 .  Most h ad  been h e ld  a t th e  
d e a le r 's  prem ises p r io r  to d e liv e ry  to th e  u n it .  T h e ir  ages w ere  
estim ated  to  be one w eek old u p w a rd s  a t th e  f i r s t  in s p e c tio n  on 3 /2 /  
77 (W eek 1 ) .  D u r in g  th e  in v e s tig a tio n  the  calves occup ied  th re e  d i f ­
fe re n t  sets o f b u ild in g s . F ir s t ,  th e y  w ere  in  s in g le  p e n s , n e x t in  
open sheds as fo u r  g ro u p s  and  f in a lly  as two g ro u p s  in  o th e r  o p e n -  
f ro n te d  sh ed s .
T h e  anim als w ere  in s p e c te d  a t w e e k ly  in te rv a ls  u n t i l  s la u g h te r  was 
com pleted on 2 0 /3 /7 8  (W eek 5 3 ) .  A d d itio n a l id e n tif ic a tio n  to  fa c il ita te  
o b s e rv a tio n s  was b y  la rg e -n u m b e r  e a r  ta g s .
Each an im al was in s p e c te d  w e e k ly  fo r  g e n e ra l h e a lth  and s k in  le s io n s . 
T h e  la t t e r  w ere  re c o rd e d  on fo o ls c a p -s ize  ske tch  c a r d s . T rkh o p h y to n  
ve rru c o s u m  was fo u n d  b y  c u ltu re  in  sk in  s c rap in g s  from  s e v e ra l  
a n im a ls .
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R E S U L T S
S p read  o f in fe c tio n
T h ir t y  o f th e  t h i r t y  tw o calves developed rin g w o rm  (see T a b le  2 .2 ) .  
T h e  f i r s t  anim al (N o . 104) showed th e  disease 10 d ays  a f te r  a r r iv a l  a t 
th e  u n it ,  w ith  a second c a lf (N o . 87) d eve lo p in g  les ions 24 d ays  a f te r  
a r r iv a l .  A t 15 days  a f te r  w eaning  and m ovem ent to  .th e  h a rd e n in g -  
o ff a re a , fo u r  o th e r  calves showed s ig n s , two fo rm e r ly  in  co n ta c t w ith  
(2 2  N o . 104 , one in  co n tac t w ith  N o. 87 and one fo rm e r ly  op p o site  N o .
104.
S ites  and d is tr ib u t io n  o f lesions  
S ite  o f f i r s t  les ion
In  th e  t h i r t y  a ffe c te d  anim als th e  f i r s t  lesion was seen a ro u n d  th e  
eyes (10 c a s e s ), on th e  ears  (10 c a s e s ), face in c lu d in g  fo re h e a d  ( 4 ) ,  
neck  and  jaw  (3 )  and  h in d  legs ( 3 ) .
o
N u m b er o f lesions
T h e  to ta l n u m b er o f lesions re c o rd e d  fo r  th e  t h i r t y  a ffe c te d  anim als  
was 316 (m ean 1 0 .5  ± 8 .9 5  SD lesions p e r  a n im a l) . T h e  n u m b e r of 
les ions on in d iv id u a l anim als ra n g e d  from  1 to 40 (T a b le  2 . 1 ) .
S ites o f lesions
T h e  most u su a l s ites  w ere eyebrows and ad jacen t a reas  (1 0 0 ) ,  fo llow ed  
b y  fa c e , in c lu d in g  p o ll a rea  (8 5 ) ,  ears  (5 8 ) and  n e c k  in c lu d in g  jaw  
a re a  ( 3 2 ) .  D is tr ib u tio n  o f lesions is shown in  T a b le  2 .2 .
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Shape an d  a re a  o f lesions
Some 286 le s io n s  w ere circu lar in shape and varied  in s ize  from 0 .4  cm
to  10 cm in  d ia m e te r . There w ere  30 a n g u la r  lesions w h ich  v a r ie d  in
size b etw een  0 .7  cm x  1 .3  cm and 7 .5  cm x  10 cm. T h e  a v e ra g e
in fe c te d  a re a  in  each anim al was 2 0 .7  ± 16 .6 1  SD sq cm w ith  a ra n g e
of 8 .6  sq cm to 68 sq cm.
D u ra tio n  o f th e  les ions
D u ra tio n  o f r in g w o rm  in  in d iv id u a l anim als was c o n s id ered  to  be th e  
p e rio d  b e tw een  th e  f i r s t  s ign  of hair loss to th e  c o v e rin g  o f th e  lesion  
w ith  new  h a ir  g ro w th . T h e  mean p erio d  o f d isease in  th e  t h i r t y  a n i­
mals was 8 .0  ± 2 .6 7  SD w eeks w ith  a ra n g e  o f 1 to  11 w ee k s . T h e
mean d u ra t io n  o f in d iv id u a l les ions was 3 .6  ± 2 .17  SD w eeks and  
v a r ie d  from  1 to  11 w eeks (T a b le  2 .3 ) .
T h e  o u tb re a k  continued in  th e  s tu d y  b a tch  fo r  28 w eeks from  th e  f i r s t  
s ign  in  th e  an im al N o . 104 to  th e  f i r s t  s ign  in  th e  la s t-a f fe c te d  
an im a ls . N o s . 89 and  92 . T h e  la s t s ign  of d isease was on an im al No.. 
92 , 33 w eeks a f te r  th e  f i r s t  s ign  on N o. 104.
T h e ra p y  was n o t a p p lie d  in  th is  o u tb re a k  o f r in g w o rm .
D IS C U S S IO N 
O rig in  o f in fe c tio n
T h e  source o f in fe c tio n  o f th e  f i r s t -a f fe c te d  c a lf (N o . 104) was most
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p ro b a b ly  th e  prem ises o f o r ig in  o f th e  c a lf ,  b u t i t  cou ld  h a v e  been  
c o n tra c te d  in  t r a n s it  as th e  lesions ap p eared  10 days a f te r  a r r iv a l  o f 
th e  c a lf .  H o w e v e r, as a v e ra g e  in c u b a tio n  ap p e a re d  to  be 4 w e e k s , 
th e  fa rm  o f o r ig in  was more l ik e ly  to be th e  source r a th e r  th a n  th e  
lo r r y  used  in  t r a n s it ,  in te r im  prem ises o r th e  re a r in g  p re m is e s .
T h e  o r ig in  o f in fe c tio n  in  th e  second anim al (N o . 87) was h a rd e r  to  
d e te rm in e , as lesions d eve lo p ed  24 days a f te r  e n tr y  and  th is  c a lf was 
from  a d if fe r e n t  source from  N o . 104, b u t aga in  in fe c tio n  was p ro b a b ­
ly  c o n tra c te d  on fa rm  of o r ig in  o r  in  t r a n s it .
S p re a d  o f in fe c tio n
T h e  tw o f i r s t -a f fe c te d  ca lves ap p e a re d  to  in tro d u c e  in fe c tio n  to  th e  
prem ises o f t r ia l .  H y g ie n e , c lean in g  and d is in fe c tio n  w ere  p ra c tis e d  
betw een  b a tch es  in  th e  in it ia l  accom m odation.
T h e  fo llo w in g  ag en ts  and fa c to rs  w ere  co n s id ered  in  assessing  and  
e x p lo r in g  th e  s p re a d  o f in fe c tio n  : -
1 . T o n g u e s : l ic k in g , su ck in g  and groom ing
2. D ire c t  co n ta c ts ; in fe c te d  anim als -  r u b b in g , r id in g ,  b u tt in g
3 . R u b b in g  posts and p laces; b u ild in g s , p e n s , feed  h o p p e rs ,
w a te r  b o w ls , p a r t it io n  b a rs , ca tch in g  c ra te s , w e ig h  m ach in es , 
common m eeting  p laces and tools
4 . In d ir e c t  con tacts  ; h a n d lin g , d e h o rn in g , o p e ra tio n s , l i t t e r
v e rm in .
In  th e  y e a r  o f o b s e rv a tio n  fa c to rs  1 . and  2 . w ere  c o n s id e re d  th e  most
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im p o rta n t.
I t  was n o te d , h o w e v e r , th a t  th e  calves lic k e d  th e  w oodw ork and  th e y  
e s p e c ia lly  lic k e d  one a n o th e r , p a r t ic u la r ly  a ro u n d  th e  h e a d , th ro u g h ­
o u t th e  p e rio d  o f o b s e rv a tio n . T h e re  was m arked  to n g u e  a c tio n , w ith  
s u c k in g , b etw een  yo u n g  unw eaned  calves b e fo re  and a f te r  fe e d in g  in  
th e  e a r ly  m o rn in g . I t  is  p o s tu la te d  th a t in  some o u tb re a k s , th e  mode 
of tran sm iss io n  m ig h t be as fo llow s : -  l ic k in g  and s u ck in g  o f an  
in fe c te d  an im al o r lesion  m ig h t l i f t  in fe c tio n  in  sca les , scabs and  
h a irs .  T h e  to n g u e  p ap illae  could  ho ld  o r h a rb o u r  th e  h a irs  w ith  
sp o res ; th e  in d iv id u a l an im al th e n  lic k in g  a n o th e r a rea  on i ts e lf ,  o r  
a n o th e r  an im al, could  d ep o s it in fe c tio n  in  a s lig h tly  s c a r ifie d  a re a ,  
m o is tu re  th e n  a id in g  the  an ch o rag e  and a ttach m en t of spores to  th e  
h a irs  and s k in . A lth o u g h  th e  s tre s s  o f r e -g r o u p in g , in te rm ix in g  o f 
an im als , ch an g in g  o f accom m odation a t d if fe re n t  age p o in ts  and th e  
fo rm atio n  o f new  social o rd e rs  may have  a ided  sp read  o f in fe c t io n , i t  
w ould  a p p e a r p ro b a b le  th a t  in  th is  s tu d y  con tact w ith  in fe c te d  animals 
was th e  most im p o rta n t fa c to r . U p s u rg e  in  num bers  o f new  lesions  
o c c u rre d  1 to  6 w eeks a f te r  each new  in te rm ix in g .
S u s c e p tib ility
F arm ers  commonly ho ld  th e  v iew  th a t  s ic k , u n h e a lth y , and  u n d e r ­
n o u ris h e d  anim als a re  more s u scep tib le  to rin g w o rm  and s u f fe r  m ore  
s e v e re ly  th a n  h e a lth y  ro b u s t anim als (S e lle rs  e ^ a l_ ., 1 9 5 6 ). T h is  
was no t th e  case in  th e  p re s e n t s tu d y , w hen tw o anim als no t a ffe c te d  
in  th e  b a tch  s u ffe re d  o th e r  d isease . T h e  o n ly  anim al to s u r v iv e ,  and  
not be a f fe c te d , had  se v e re  e n te r it is  and  d y s e n te ry  and was th e  
l ig h te s t  c a lf in  w e ig h t fo r  a long  tim e . T h e  o th e r  anim al d ied  a f te r
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pneum onia 48 d ays  a f te r  a r r iv a l ,  b u t m igh t have  s u ffe re d  rin g w o rm  
had i t  s u rv iv e d .
o
C O N C L U S IO N S
T h e  s tu d y  re v e a le d  and dem o n stra ted  spontaneous re c o v e ry  and p ro ­
v id e d  in fo rm a tio n  on d u ra tio n  o f d isease in  le s io n s , in d iv id u a l anim als  
and in  a fa rm  o u tb re a k .
o
45
o Table 2 .1  -  Number of ringworm lesio n s in ind iv idual ca lv es
o
N u m b er o f les ions N u m b er o f anim als a ffe c te d
1 - 5 12
6 - 1 0 6
1 1 - 1 5 5
1 6 - 2 0 3
2 1 - 2 5 2
o v e r  25 2
46
oo
r iÜ(tO)
TJ<U
+->O0)MhHhnJ
<Dr i
S
b
c
t !
crô
cfl
CO
"co
Sko
ÜO
c
'u
<+Ho
co
•ri
r i
r i
4-1w
Q
N
(V3
<U
r irt
H
rt4-1o
H
nJ
13 0Uc cesrt
ri •fH0 ceseu H
m
dû0
ri
ri
e:
t3 eso u
CQ H
en
u0
ri
ri
enu0
2
r io
ri
en
eu(d riri o0 0
Q Zl
ri
(J)
X00
ri cesu M
T3(ti0
ri0 0u Uo ces
(ri r i
en
1 1
S  ri
(0
unJ
W
T3
C
bO34
<  W
vOI—i
co oco
vO co coI—1 ir> I—1
cor- f\]
rv] Lo
I I I I
LTi fM m
o  coI—) vO rg
L O  r q  c o  r -4
fs-
rq 00 i-H •rf'
O' vO
rq co
r i  00
LO I—I
Oo
in
co
o
un
«+4O
o
r i
<D
bJO(t44
c<uü
0
eu
corq
vOCM
C(ti
mO
6
r i
r-
00
0
dû
4-1
C
0ü
0eu
A7
oo
Table 2 .3  -  D uration of ind iv idual ringworm lesion s
N u m b er o f les ions N u m b er o f w eeks d u ra tio n
61 1
54 2
62 3
47 V 4
34 5
20 6
19 7
9 8
8 9
1 10
1 11
- 12
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C H A P T E R  3
R in g w o rm  in  yo u n g  F rie s ia n  c a ttle  re a re d  in d o o rs  
and  ou td o o rs
IN T R O D U C T IO N
o
o
T h e  ep izoo logy  o f r in g w o rm  in  44 F r ie  s an maie ca lves was s tu d ie d  on 
a b e e f u n it ,  w h e re  th e  anim als -  p u rch ased  a t a w eek old -  sp en t 
th e ir  f i r s t  w in te r  in d o o rs  an d  th e  fo llow ing  sum m er o u td o o rs  a t g rass
M A T E R IA L S  A N D  M E TH O D S
F o r ty - fo u r  male ca lves w ere  p u rc h a s e d  from  a d e a le r  on 1 4 /9 /7 7  and  
th e y  w ere  housed in  s in g le  pens in  a c o n tro lle d  e n v iro n m e n t. Weeks 
1 to  6 w ere  sp en t in  th is  accommodation w here  d e h o rn in g  was p e r ­
fo rm ed in  Week 4 and  c a s tra tio n  in  Week 6 .
P re v e n tiv e  m easures u n d e r ta k e n  re s u lte d  in  a ll m anure  and l i t t e r  b e in g  
rem o ved . A d d it io n a lly  a ll f i t t in g s ,  e q u ip m e n t, w alls and  flo o rs  w ere  
hosed w ith  p h e n o l-ty p e  d is in fe c ta n t, and steam u n d e r  p re s s u re , p r io r  
to e n tr y  o f c a ttle  in to  s in g le -p e n  accommodation and h a rd e n in g -o f f  
a re a s .
H o w e v e r, th e  accom m odation occup ied  in  Week 15 and s u b s e q u e n tly , 
w ere  n o t so t r e a te d . T h e re  was no ap p lica tio n  o f an tim yco tic  th e ra p y  
in  th e  o u tb re a k . A n tilic e  p o w d e r was ap p lied  to a ll anim als in  W eek 5 
and a re g u la r  w e e k ly  in s p e c tio n  o f th e  calves was made th ro u g h o u t  
th e ir  liv e s  from  W eek 1 to  W eek 91 .
S u b s e q u e n tly  b e tw een  W eek 7 and W eek 14 th e  anim als w ere  s e p a ra te d  
in to  tw o g ro u p s  and  he ld  in  h a rd e n in g -o f f  accom m odation.
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oWeek 15 to  Week 24 w ere  sp en t in  b ee f y a rd s  and W eek 24 to  W eek 25 
in  s im ila r accom m odation. In  Week 36 th e y  w ere  m oved to  P a s tu re  A , 
in  Week 45 to  P a s tu re  B , Week 47 back  to P a s tu re  A1 and  in  W eek 50 
to P a s tu re  C .
R E S U L T S
R ingw orm  lesions ap p e a re d  on 1 6 /2 /7 8  (W eek 23) in  th re e  an im a ls , 
tw o in  one pen  and  one in  a n o th e r , in  a covered  y a rd  h o u s e . Each  
g ro u p  had  co n tac t w ith  th e  o th e r  th ro u g h  and be tw een  h o r iz o n ta l  
b a rs  and each g ro u p  fed  from  tro u g h s  g u a rd e d  b y  s lop ing  b a rs . One  
anim al d ied  from  ru m in a i tym p a n y  on 9 /2 /7 8  (W eek 22) and  39 o f th e  
rem a in in g  43 anim als s u b s e q u e n tly  became a ffe c te d  w ith  r in g w o rm ; 34 
w ere  a ffe c te d  in s id e  and 5 became a ffe c te d  w h ils t a t p a s tu re .
T h e re  was no re -a p p e a ra n c e  o f d isease a f te r  th e  in it ia l  d u ra t io n  o f 28 
w e e k s , e n d in g  on 2 3 /8 /7 8  (W eek 5 0 ) . T h e  te s t b a tc h  (43 a n im a ls ),
Q  n e w ly  re c o v e re d  from  rin g w o rm , w ere  in te rm ix e d  w ith  38 fa t  H e re fo rd
c a t t le , show ing rin g w o rm  on 11 an im als , betw een  2 8 /8 /7 8  (W eek 50) 
and 1 2 /9 /7 8  (W eek 53) b u t no fu r th e r  in c id en ce  o f d isease o c c u rre d  
in  th e  fo rm e r b a tch  d u r in g  th e  fo llow ing  38 w eeks .
T h e re  w ere  435 lesions on 39 anim als (T a b le  3 . 1 ) .  T h e  f i r s t  les io n  o f 
th e  o u tb re a k  was o b served  on 1 6 /2 /7 8 .  T h e  mean d u ra t io n  o f in d iv id ­
u a l les ions was 3 .6  weeks and  th e  ra n g e  1 to  15 w eeks (T a b le  3 . 3 ) .  
T h e  mean d u ra tio n  o f disease in  in d iv id u a l anim als was 7 .5  w eeks and  
th e  ra n g e  1 to 19 w eeks . T h e  o u tb re a k  las ted  28 w eeks b e tw een  th e
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of i r s t  s ign  o f d isease and  th e  la s t s ig n  o f d isease . T h e  p e rio d  betw een  
f i r s t  s ign  o f d isease in  th e  f i r s t  anim al a f fe c te d , and  th e  f i r s t  
sign  in  th e  la s t—a ffe c te d  anim als was 16 w e e k s . T h e  la s t s igns o f th e  
o u tb re a k  w ere  seen in  W eek 50 , 14 w eeks a f te r  commencement o f g ra z ­
in g .
Some d is tu rb a n c e  o f g e n e ra l h e a lth  o c c u rre d  as th e re  w ere  fo u r  cases  
of e n te r it is  in  W eek 2 and  e ig h t o f re s p ira to ry  d isease in  Weeks 5 and  
6 .
S ix  h u n d re d  and  s e v e n ty  n in e  w a rts  d eve lo p ed  on 32 anim als betw een  
Week 40 and  Week 90. H o w e v e r, 677 o f th ese  w ere  on 31 anim als  
betw een  Weeks 56 and  90.
D IS C U S S IO N
O rig in  o f in fe c tio n
^2^ T h e  f i r s t  s igns o f d isease o c c u rre d  22 w eeks a f te r  e n tr y  to  th e  p r e ­
m ises, w hen 3 anim als showed les ions  7 w eeks a f te r  m oving to Accom­
m odation 3 . T h e  o r ig in  o f in fe c tio n  was not p ro v e d , b u t th e re  was 
th e  s tro n g  p o s s ib ility  o f re s id u a l in fe c tio n  in  a b u ild in g  (Accom m oda­
tion  3 ) .  M an u re  and l i t t e r  from  a p re v io u s  b a tc h  w ere  no t rem oved  
b e fo re  e n t r y  o f th is  b a tch  o f c a lv e s .
In c u b a tio n  p erio d s
T h ese  could  not be assessed in  th is  o u tb re a k  because o r ig in  o f in fe c ­
tion  and  tim in g  o f a c tu a l c o n ta c t, o r  e x p o s u re , cou ld  not be p ro v e n .
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S p re a d  o f in fe c tio n
F irs t  s igns o f d isease o c c u rre d  w hen c a ttle  w ere  in  tw o g ro u p s  o f 22 
and  21 an im a ls . H o w e v e r, th e re  was a suggestion  o f e a r l ie r  re la t io n ­
sh ips in f lu e n c in g  sp read  o f d isease . T h u s  d u r in g  w e e k ly  in sp ec tio n s  
i t  was n o ticed  th a t  anim als p re v io u s ly  p enned  alongside each o th e r  in  
s in g le  pens te n d e d  to  groom one a n o th e r , to g raze  to g e th e r , and  ra n g e  
o r lie  to g e th e r .
I t  is p o s tu la te d  th a t  most in fe c tio n  was sp read  b y  th e  to n g u e  o f one 
anim al lic k in g  a n o th e r in  th e  process o f g room ing , as e v id en ce  b y  th e  
n u m b er o f les ions a ro u n d  th e  e y e s , in s id e  and a ro u n d  th e  e a rs , and  
n o s tr ils  b u t  m uch in fe c tio n  was a c q u ire d  b y  h a n d lin g , c ra t in g  and  
ru b b in g  s u s c e p tib le  sites b etw een  p a r t it io n  b a rs .
Lesions
o b s e rv a tio n
T h e  most s ig n if ic a n t /o f  th e  o u tb re a k , and of th e  p re v io u s ly  m en­
tio n ed  o u tb re a k  (E d w ard so n  and  A n d re w s , 1 9 7 9 ), was th e  p resen ce  of 
most les ions a ro u n d  th e  eyes o f th e  a ffe c te d  anim als (T a b le  3 . 2 ) .  
th is  does n o t a g re e  w ith  th e  w o rk  o f A in s w o rth  and  A u s tw ic k  (1 9 5 9 ) 
who s ta te d  th a t  lesions o c c u rre d  most f re q u e n t ly  on th e  h e a d , a lth o u g h  
th e y  d id  n o t s p e c ify  the  o c u la r re g io n , o r w ith  o th e rs , who s ta te d  
les ions o c c u rre d  p a r t ic u la r ly  on th e  n eck  (F o rd , 1956; G en tles  and  
O S u lliv a n  , 1957) b u t  th e  f la n k s , ru m p  and lim bs n ight be in v o lv e d .
In  th is  o u tb re a k , as in  a p re v io u s  o u tb re a k  on th e  same prem ises  
(E d w a rd s o n  and  A n d re w s , 1 9 7 9 ), th e re  w ere  few  lesions on th e  n e c k .  
F o rd  (p e rs o n a l com m unication , 1979) has commented th a t a lth o u g h  th e
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te s t anim ais in  h is  case w ere  a t g ra s s , th e y  w ere  co llec ted  a t in te rv a ls  
fo r  b leed in g  in  a m e ta l-fra m e d  c ru s h , w ith  wooden s id e s , in  w h ich  
th e y  w ere  h e ld  b y  th e  n e c k . T h is  ex e rc is e  may h ave  c o n tr ib u te d  to  
sp read  o f d isease , p a r t ic u la r ly  on th e  n e c k .
C O N C L U S IO N S
G room ing may be m ore f re q u e n t  and  th o ro u g h  among yo u n g  anim als  
in d o o rs  and th a t ,  as w ell as a id in g  s p re a d , p o ss ib ly  a ids  h e a lin g  b y  
rem oval o f scabs and h a irs .  On th e  o th e r  h a n d , th is  fa c il i ty  w ould  
be less ou td o o rs  in  o ld e r anim als w h ere  g re a te r  o p p o r tu n ity  fo r  r u b ­
b in g  w ould a id  sp read  o f in fe c tio n  and  lesions on th e  same an im a l, 
w ith  less fra te rn is a t io n  and  groom ing from  n e ig h b o u rs .
Anim al b e h a v io u r h a b its  ap p e a re d  to  be in f lu e n t ia l in  th e  s p re a d  o f 
disease e s p ec ia lly  in  y o u th .
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o Table 3 .1  -  Number of ringworm  lesion s in ind iv idual ca lv es
o
N u m b er o f les ions N u m b er o f anim als a ffe c te d
1 - 5 17
6 - 1 0 7
11 -  15 5
16 -  20 5
21 -  25 2
o v e r  25 3
39
0 4 (1 c a s u a lty ) T -  44
to ta l
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Table 3 .3  Duration of in d iv idu al ringworm lesion s
o
o
N u m b er o f lesions N u m b er o f weeks d u ra tio n
109 1
62 2
86 3
56 4
36 5
24 6
36 7
7 8
4 9
8 10
3 11
- 12
3 13
- 14
1 15
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oC H A P T E R  4
An o u tb re a k  o f rin g w o rm  in  H e re fo rd  cross F rie s ia n  
c a ttle  re a re d  in d o o rs  and ou tdoors
o
IN T R O D U C T IO N
O
o
Alm ost c o n c u rre n t ly  w ith  th e  o u tb re a k  d e scrib ed  in  c h a p te r  3 , a 
s im ila r o u tb re a k  o f d isease and  ep izoo logy  o c c u rre d  in  n e a r -w h ite  
faced  c a t t le ,  a ffo rd in g  some com parisons betw een tw o d is t in c t ly  se p a -  
ra te  g ro u p s  o f an im als . B o th  o u tb re a k s  o c c u rre d  in  c a ttle  w in te r in g  
in d o o rs  and  g ra z in g  in  th e  sum m er-au tum n p e r io d , w ith  d isease a r is ­
in g  in d o o rs  fo r  a s im ila r p e r io d .
M A T E R IA L S  AND  M ETH O D S
T h e  te s t anim als w ere  40 o n e -w e e k  old H e re fo rd  cross F rie s ia n  male 
ca lves p u rc h a s e d  from  a d e a le r .
In  W eek 7 , a f te r  s in g le -p e n  accom m odation, th e y  w ere  s e p a ra te d  in to  
tw o g ro u p s  o f 20 anim als each , w ith  no con tact betw een  g ro u p s . In  
Week 17 th e y  w en t to p a s tu re  to g e th e r , and  in  th e  fo llo w in g  seven  
m onths o c c u p ie d  seven  d if fe r e n t  p a s tu re s . W eekly  in sp ec tio n s  w ere  
made from  Week 1 u n t i l  Week 106.
R E S U L T S
T h e  f i r s t  in s ta n c e  o f in fe c tio n  o c c u rre d  in  Week 4 and th is  anim al 
(N o . 26) became th e  most h e a v ily  in fe c te d  w ith  76 les io n s . In  Week 
12 th e re  w ere  4 a ffe c te d  anim als in  G ro u p  1 and 12 in  G roup  2 (in c lu -  
d in g  an im al N o . 2 6 ) .  In  w eek 17 , a t tu rn o u t  to p a s tu re , th e re  w ere
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15 a ffe c te d  in  G ro u p  1 and 17 in  G roup  2 . T h re e  o th e r  anim als  
became a ffe c te d  a t p a s tu re .
T h re e  h u n d re d  and  s e v e n ty  lesions w ere  o b s e rv e d  on 35 a ffe c te d  
an im als . T h e  ra n g e  was 1 to 76 and  th e  mean 1 0 .6 .  F o u r anim als  
w ere  exc lu d ed  from  re c o rd s  as c a s u a ltie s . One o th e r  an im al rem ained  
u n a ffe c te d  (T a b le  4 . 1 ) .
Lesions w ere  d is tr ib u te d  on d if fe r e n t  s ites as shown in  T a b le  4 .2 .  
th e  maximum estim ated  size o f in d iv id u a l les ions v a r ie d  betw een  0 . 6  cm 
d iam ete r and 15 x  10 cm . Most w ere  0 . 5 - 3  cm in  d ia m e te r . The  
m a jo rity  o f lesions w ere  a n n u la r  in  sh ap e , few  coalesced and few  w ere  
of i r r e g u la r  s h a p e . T h e  to ta l a re a  of les ions in  in d iv id u a l anim als  
v a r ie d  betw een  0 .6  cm^ and 364 cm ^.
T h e  d u ra tio n  o f in d iv id u a l lesions v a r ie d  b etw een  1 and  18 w eeks w ith  
a mean o f 4 .2  w eeks (see T a b le  4 .3 )  w h ils t th e  mean d u ra tio n  o f d is ­
ease was 8  w eeks (ra n g e  2 - 2 1  w e e k s ).
T h e  o u tb re a k  la s te d  fo r  26 w eeks from  W eek 4 u n t i l  W eek 29; from  
14 weeks b e fo re  tu rn o u t  and 12 w eeks a t p a s tu re . T h e  f i r s t  anim al 
(N o . 26) was a ffe c te d  in  Week 4 . T h e  la s t anim als a ffe c te d  w ere  Nos. 
1 and 6  in  W eek 19.
T h e  m a jo rity  o f les ions w ere  d e p ila te d , g r e y ,  sca ly  o r  f la k y  a n n u la r  
areas o f s k in . G re y , c ru s ty  scabs w ere  n o ted  in  54 les ions in v o lv in g  
19 in fe c te d  an im als . T h e  anim als w ere  seen w e e k ly  u n t i l  s la u g h te r  in  
b atches betw een  Week 89 and W eek 106. A lth o u g h  in te rm ix in g  w ith  
o th e r  anim als o c c u rre d  a t W eek 67 , and w ith  o th e r  a ffe c te d  anim als
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betw een  W eeks 17 and 82 , th e re  was no fu r t h e r  sign o f th e  d isease  
in  th e  te s t b a tc h .
D IS C U S S IO N
o
Disease was f i r s t  reco g n ised  in  one anim al in  Week 4 and in  a second  
anim al in  w eek  6 . T h e  tw o anim als w ere  u n re la te d  and in  v e ry  sepa­
ra te  p a r ts  o f th e  accom m odation. T h e  o r ig in  o f d isease was p ro b a b ly  
th e  s e p a ra te  p rem ises o f o r ig in  o f these c a lv e s . T h e  p o s s ib ility  o f 
disease from  tra n s p o r t  o r  d e s tin a tio n  prem ises cannot be e x c lu d e d ,  
b u t th e  la t t e r  w ere  s c ru p u lo u s ly  c leansed and  d is in fe c te d  b e fo re  r e ­
c e p tio n .
o
In c u b a tio n  p e rio d s  w ere  estim ated  as betw een  3 and 6  w ee k s . A ll 
anim als in c u b a te d  d isease in d o o rs , 2  in  s in g le -p e n  accom m odation and  
33 w hen th e  b a tc h  was in  tw o g ro u p s  in  o p e n -fro n te d  sh ed s . T h e re  
was no e v id e n c e  o f a c c e le ra te d  re s o lu tio n  o r su p p ress io n  o f d isease  
w hen anim als w ere  tu rn e d  out to p a s tu re , as seen in  th e  u n d e r -  
m entioned  f ig u re s .,
In d o o rs  on ly In d o o rs  and  
outdoors
O u td o o rs  o n ly
N u m b er o f anim als a ffe c te d  
and  re c o v e re d
7 25 3
N u m b er o f lesions  
a p p e a rin g
160 113 97
Mean d u ra tio n  o f lesions  
from  o r ig in  (w e e k s )
3 .2 7 .2 2 .5
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Lesions 'in d o o rs ' arose and h ea led  in d o o rs . Lesions 'in d o o rs  and  o u t­
doors ' arose in d o o rs  and h ea led  o u td o o rs . Lesions 'o u td o o rs  o n ly ' 
arose and  hea led  o u td o o rs .
C O N C L U S IO N S
No s ig n if ic a n t d iffe re n c e s  w ere  re v e a le d  in  d isease m an ifes ta tio n  b e t­
ween th e  w h ite -fa c e d  b re e d  o f th is  in v e s tig a tio n  and  th e  m ain ly  b la c k ­
faced  F rie s ia n s  o f a n b th e r o u tb re a k  c o n c u rre n t on th e  same fa rm . 
Com parisons re la t in g  to s itin g  o f lesions and n u m b er o f lesions a re  
g iv e n  in  A p p e n d ix  3 .
S pontaneous re c o v e ry  o c c u rre d  in  th is  o u tb re a k  and  th e re  was no r e ­
c ru d e s c e n c e .
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Table 4 .1  -  Number of ringworm  lesion s in ind iv idual ca lves
o
N um ber o f lesions N u m b er o f anim als a ffe c te d
1 - 5 16
6 - 1 0 8
11 -  15 6
16 -  2 0 0
21 -  25 2
o v e r  25 3
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Table 4 .3  -  D uration of in d iv idu al ringworm lesio n s
o
o
N u m b er o f les ions N u m b er o f w eeks d u ra tio n
116 1
36 2
40 3
47 4
19 5
27 6
1 0 7
34 8
18 9
4 1 0
4 1 1
5 1 2
3 13
1 14
3 15
2 16
1 17
1 18
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oC H A P T E R  5
An o u tb re a k  o f r in g w o rm  in  yo u n g  c a ttle  a t p a s tu re
o
oIN T R O D U C T IO N
H ere  an o u tb re a k  is  d e s c rib e d  in  b a tch  o f yo u n g  H e re fo rd  cross  
F rie s ia n  s te e rs  re a re d  fo r  b e e f in  1979, T h e  in c id en ce  arose a t p a s ­
tu re  and sub s id ed  b e fo re  th e  anim als w en t indoors in  th e  a u tu m n .
M A T E R IA L S  A N D  M ETH O D S
T h e  te s t anim als w ere  in it ia l ly  40 o n e -w e e k  old H e re fo rd  cross F r ie s ia n  
c a lv e s , p u rc h a s e d  from  a d e a le r . . D eh o rn ed  and c a s tra te d  b y
Week 5.
The anim als w ere  f i r s t  accom m odated in  s in g le  pens in  a con­
tro lle d  e n v iro n m e n t h o u se . A f te r  c a s tra t io n , d e h o rn in g  and  w ean in g  
th e y  w ere  p laced  in  f iv e  eq u a l g ro u p s  in  o p e n -fro n te d  sh ed s .
(2 ^  T h e y  w ere  tu rn e d  out to p a s tu re  19 w eeks a f te r  p u rc h a s e . P a s tu re
fie ld s  w ere  s u rro u n d e d  b y  th o rn  h ed g es  fro n te d  b y  b a rb e d  w ire  f ix e d  
to in te r v a l wooden p o s ts . T h e re  w ere  tw o la rg e  tre e s , w h ich  because  
of th e ir  shape a t b ase , a ffo rd e d  l i t t le  o r  no ru b b in g  p la c e , o r a re a .  
T e s t anim als w ere  penned  aw ay b y  e le c tr if ie d  fences from  tw o o th e r  
g ro u p s  o f c a ttle  u s in g  th e  same f ie ld .  T h e  p re d o m in a n t w e a th e r ,  
d u r in g  th e  o u tb re a k , was c lo u d y , d u ll and  w e t . No a n tim yco tic  
tre a tm e n t was ap p lied  d u r in g  th e  o u tb re a k . No o th e r  tre a tm e n t was 
a d m in is te re d .
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T h e  anim ais w ere  seen w e e k ly  commencing in  th e  w eek  o f p u rc h a s e ,
5  days  a f te r  a r r iv a l  and w ee k ly  re c o rd in g  o f g e n e ra l h e a lth  and  in c i­
dence from  W eek 5.
R E S U L T S
D isease was o b s e rv e d  in  8  anim als in  Week 28 , 9 w eeks a f te r  tu rn o u t  
to  p a s tu re . T h i r t y  e ig h t anim als w ere  in  th e  b a tc h  (2 anim als had  d ied  
b e fo re  tu r n o u t )  and  35 became in fe c te d .
T h e  in it ia l  m an ifes ta tio n  in d ic a te d  a s ing le  lesion  in  6  an im a ls , 3 on 
a n o th e r and  4 on th e  e ig h th  an im al. In  th e  fo llo w in g  3 w e e k s , 26 
o th e r  anim als became a ffe c te d , m aking  a to ta l o f 34 o u t o f th e  38 
an im als . A f te r  a fu r th e r  5 weeks a n o th e r an im al show ed a s in g le  les­
io n . T h re e  o th e r  anim als d id  not show a n y  c lin ic a l e v id e n c e  o f d isease.
T h e  lesions to ta lle d  256 and w ere  p ro d u ced  b y  35 a ffe c te d  anim als w ith  
a mean n u m b e r o f 7 .3 .  T h e  ra n g e  was 1 to  23 le s io n s .
Lesions w ere  s ite d  in  p laces p re v io u s ly  associated  w ith  d is e a s e .
T w e n ty  n in e  anim als d is p la y e d  105 lesions a ro u n d  th e  e y e s ; 27 anim als  
show ed 61 les ions on th e  n e c k . T h e y  w ere  d is c re te , a n n u la r ,  g re y  
and  s c a ly . M any w ere  scabbed and  c r u s ty .  T h e  lesions p e rs is te d  
b etw een  1 and  14 w eeks (m ean of 2 .7  w eeks) (T a b le  5 . 3 ) .
T h e  d u ra tio n  o f th e  disease in  in d iv id u a l anim als ra n g e d  fro m  1 to  15 
w eeks w ith  a mean of 6 .5  w e e k s .
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T h e  w hole o u tb re a k  las ted  17 w eeks from  f i r s t  s ig n  o f d isease to  com­
p le te  h e a lin g  w ith  new  g ro w th  o f h a ir .  T h e re  was no m ajor d is tu rb ­
ance o f g e n e ra l h e a lth . H o w e v e r, an o u tb re a k  o f cu tan eo u s p a p il­
lomas (w a r ts )  a ffe c te d  17 anim als betw een  W eek 51 and  W eek 77 and  
th ese  anim als had  a ll p re v io u s ly  c o n tra c te d  r in g w o rm .
D IS C U S S IO N
O rig in  o f in fe c tio n
In  e a r ly  J u ly  1979 th e re  was a co llapse o f fe n c in g , and fa ilu re  o f 
e le c tr if ie d  fe n c e s , w ith  co n seq u en t in te rm ix in g  o f th e  th re e  g ro u p s  o f 
an im als , and d e s p ite  re p a irs  to  fe n c in g , and s u b s e q u e n t sep ara tio n s  
in to  o r ig in a l g ro u p s , fu r th e r  fa ilu re s  o f fe n c in g  le d ; to  f u r t h e r  in t e r ­
m ix in g s . D ire c t contacts  b y  th e  te s t anim als w ith  th e  o th e r  g roups  
o c c u rre d  on o r  ab o u t 24 w eeks a f te r  th e  p u rc h a s e , a b o u t 4 w eeks  
b e fo re  lesions w ere  v is ib le .
T h e  su d d en  o u tb re a k  in  8  anim als su g g ests  an e x p o s u re  to  c o n c e n tra ­
ted  in fe c tio n  not p re v io u s ly  a v a ila b le . T h is  source was po ss ib le  s u r ­
v iv in g  and  re s id u a l in fe c tio n  on th e  35 H e re fo rd  cross F r ie s ia n  animals 
w hich  had  re c o v e re d  from  disease in  1978 and  w h ich  w ere  19 m onths  
old a t th e  tim e o f c o n ta c t.
M a n ife s ta tio n  o f d isease 4 w eeks a f te r  in te rm ix in g  w ith  o th e r  g ro u p s  
of anim als su g g es ted  in fe c tio n  as c o n tra c te d  in  f r a te r n iz a t io n ,  b u t th e  
p o s s ib ility  o f spores on fen c in g  posts cou ld  not be d is c o u n te d . T h u s  
an in c u b a tio n  p e rio d  of about 4 w eeks a p p e a re d  to be s im ila r to  th a t
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of p rev iou s ringworm in fection s on the farm.
T h e  d isease was seen to  sp read  ra p id ly  to  in v o lv e  34 o f 35 in fe c te d  
anim als in  4 w eeks : -
Week 28 - 8 cases 8
Week 29 - 5 cases 13
Week 30 - 18 cases 31
Week 31 - 3 cases 34
Week 36 — 1 case 35
Groom ing ( l ic k in g )  and ru b b in g  (s c ra tc h in g ) w ere  n o t seen d u r in g  
w e e k ly  in sp ec tio n s  th o u g h  a ll g ro u p s , and m em bers o f th e m , s p en t 
tim e h u d d le d  to g e th e r ;  b u t stockm en re p o rte d  seeing  groom ing  (lic k r : . 
in g )  d u r in g  p erio d s  o f in te rm ix in g . These a c t iv it ie s  m ay e x p la in  
ra p id  sp read  o f d isease . T h re e  anim als rem ained  w ith o u t v is ib le  
le s io n s .
In i t ia l  and su b seq u en t lesions w ere  more common on th e  n ecks  o f 
in fe c te d  anim als th a n  seen in  in d o o r in c id en ce  -  p re s u m a b ly  c o n tra c te d  
from  ru b b in g  p o s ts . N eck lesions w ere  p re d o m in a n t and num erous in  
th e  p a s tu re  in c id en ce  as d e s c rib e d  b y  F o rd  (1 9 5 6 ) . I t  is  p ro b a b le  
th a t  ru b b in g  and s c ra tc h in g  a re  fa c ilita te d  on fe n c in g  p o sts , o u td o o rs  
in ju r y  b e in g  caused b y  s p lin te rs  w h ich  may cause th e  in tro d u c tio n  o f 
h a irs  and  spores -  th u s  s u g g e s tin g  th a t  o u td o o r in fe c tio n  is  m ore  
l ik e ly  th a n  th a t  c o n tra c te d  in d o o rs  w h ere  o n ly  f la t  w alls s u r ro u n d  th e  
p e n .
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oD u ra tio n s  o f lesions ra n g e d  from  1 to  4 w eeks w ith  a mean o f 2 .7  
w eeks . D u ra tio n s  o f d isease in  in d iv id u a l anim als ra n g e d  from  1 to  
15 weeks w ith  a mean o f 6 .5  w ee k s .
T h e re  was no q u ic k  re c o v e ry  in  th is  o u tb re a k  as su g g es ted  in  g e n e ra l 
in  th e  l i te r a tu r e  re la t in g  to in c id en ce  a t p a s tu re . T h e  d u ra t io n  was 
17 w eeks , s im ila r to  th e  p e rio d  o f 17 w eeks re c o rd e d  b y  F o rd  (1 9 5 6 ) .  
The p e rio d  from  f i r s t  a ffe c te d  anim al (W eek 28) to  la s t a ffe c te d  anim al 
was 9 w ee k s , b u t h ea lin g  and re c o v e ry  w ere  not com pleted  u n t i l  17 
w eeks (W eek 4 4 ) .
C O N C L U S IO N S
T h e  ap p earan ce  of disease 9 w eeks a f te r  e n te r in g  p a s tu re  leaves  no 
d o u b t th a t in fe c tio n  was c o n tra c te d  o u td o o rs . T h e  o r ig in  o f in fe c tio n  
is less c le a r  b u t ap p eared  to be from  re c o v e re d  an im a ls , w ith  w h ich  
te s t anim als had con tact d u r in g  s t r a y in g . T h e  p re d o m in a n t s ites  of 
^2 ) th e  rin g w o rm  w ere  about th e  eyes and  th e  necks o f th ese  an im a ls .
Spontaneous re c o v e ry  was aga in  a fe a tu re  o f th e  o u tb re a k  w ith  no  
re c u rre n c e  o r  re c ru d esc en ce  a f te r  in te rm ix in g  la te r .  D u ra tio n  o f  
o u tb re a k  was s h o r te r  w ith  a ffe c te d  anim als th a n  in  o u tb re a k s  w h e re  
in te rm ix in g  o c c u rre d  a f te r  in it ia l  ap p e a ra n c e  o f d isease .
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Table 5 .1  -  Number of ringworm lesion s in in d iv idu a l ca lv es
o
N u m b er o f lesions N um ber of anim als a ffe c te d
1 - 5 17
6 - 1 0 1 0
11 -  15 4
1 6 - 2 0 3
2 1 - 2 5 1
o v e r  25 0
35
none 3 + 2 casualties
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Table 5 .3  -  Duration of ind iv idual ringworm lesio n s
o
o
N u m b er of lesions N u m b er o f weeks d u ra tio n
130 1
26 2
26 3
26 4
15 5
13 6
7 7
6 8
2 9
- 10
1 11
- 12
1 13
3 14
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C H A P T E R  6 
E pizoo logy d iscussion
T h e  ep izoo logy  and ae tio lo g y  o f rin g w o rm  disease
oo
In  th is  s tu d y  th e  e p izo o lo g y , o r in c id en ce  and  d is tr ib u t io n  o f r in g w o rm  
in  yo u n g  c a ttle  is re c o rd e d  from  n a tu ra lly  o c c u rr in g  o u tb re a k s . T h e  
f i r s t  in c id en ce  o c c u rre d  in  anim als housed e n t ire ly  in d o o rs  (C h a p te r  
2 ) .  T h e  second and  th ir d  o u tb re a k s  in v o lv e d  anim als k e p t  in d o o rs  
d u r in g  th e  au tum n and w in te r  b u t g ra z in g  in  s p r in g  and  sum m er 
(C h a p te rs  3 and 4 ) .  T h e  fo u r th  o u tb re a k  took p lace e n t ir e ly  o u ts id e  
d u r in g  th e  sum m er m onths (C h a p te r  5 ) .
D e ta ile d  o b s e rv a tio n  and re c o rd in g  o f rin g w o rm  o u tb re a k s  was u n d e r ­
ta k e n  a t re g u la r  w e e k ly  in te rv a ls  d u r in g  a ll seasons and  o v e r  tw e lv e  
y e a rs . R ecords in c lu d e d  th e  s ite , s ize , n u m b er and  d u ra t io n  o f each  
le s io n .
T h e  p ro b a b le  source of in fe c tio n  in  th e  series  of fo u r  o u tb re a k s  was 
d e te rm in e d  in  each o u tb re a k . In  th e  t r ia l  d e s c rib e d  in  C h a p te r  2 , 
in tro d u c tio n  o f in fe c tio n  ap p e a re d  to be v ia  p u rc h a s e d  c a lv e s . In  
a n o th e r (C h a p te r  3 ) th e  most l ik e ly  o r ig in  was in fe c te d  b u ild in g s  as 
disease arose w hen th e re  was no d ire c t  co n tac t w ith  o th e r  an im a ls . In  
th e  th ir d  o u tb re a k  (C h a p te r  4 )  in fe c tio n  was v e ry  p ro b a b ly  fro m  a 
v e n d o r 's  h e rd  o r d e a le r 's  p rem ises . In  th e  fo u r th  case , th e re  was 
ev id en ce  th a t in fe c tio n  was tra n s m itte d  from  re c o v e re d  an im als to  su s ­
c e p tib le  anim als in  acc id e n ta l in te rm ix in g  ou td o o rs  (C h a p te r  5 ) .
O b s e rv a tio n s  on th e  c a lf and b e e f u n it  in  th e  p e rio d  1977 -  1980 s u g ­
g es ted  th e  fo llo w in g  sources o f in fe c tio n  in  25 o u tb re a k s  ; -
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oP urchases  from  d e a le rs  3  o u tb re a k s
O th e r  anim als on th e  fa rm  9  o u tb re a k s
In fe c te d  b u ild in g s  and  eq u ip m en t 13 o u tb re a k s
T h e  most obvious source o f in fe c tio n  was o th e r  in fe c te d  anim als b u t  
in  th e  m a jo rity  o f o u tb re a k s , on th e  m ajor u n it ,  th e  d isease o c c u rre d
in  th e  fa tte n in g  and  f in is h in g  end o f th e  lin e  o f accom m odation, w h ere
c leans ing  and d is in fe c tio n  w ere  less r ig o ro u s  and  w h ere  t r ip s  to  and  
from  ca tc h in g  c ra te s  and w e ig h in g  m achines w ere  m ore fre u q e n t  th an  
e lsew h ere  on th e  fa rm  -  and  th e re b y  p ro v id e d  common in d ire c t  m eeting  
places fo r  m any g ro u p s .
In  la te r  in c id en ces  re c o rd s  re v e a le d  th a t  d isease o c c u rre d  in  15 o f 45 
g ro u p s  of ca lves p u rc h a s e d  from  a d e a le r  in  th e  p e rio d  1985 ( 2 ) ,
1986 ( 5 ) ,  1987 ( 8 ) .  T h is  su g g ests  th a t  in fe c tio n  may be c o n tra c te d  
n o t o n ly  on v e n d o r 's  prem ises b u t in  m a rk e ts , d e a le r 's  prem ises and  
d e a le r s t ra n s p o r t .  O b v io u s ly  re p e a te d  in tro d u c tio n s  o f in fe c tio n  v ia  
p u rch ases  th w a r t  c o n tro l and p re v e n tio n  and make th e r a p y ,  la b o u r  
and e f fo r t  e x p e n s iv e .
T h e  o c c u rre n c e  o f r in g w o rm  in  c a tt le  on th e  fa rm  u n d e r  re v ie w  has  
been p e rp e tu a l and  ju d g in g  b y  p u rc h a s e s  v ia  m a rk e ts  and  a g e -o ld  
s u rv e y s , th e  d isease is n a tio n a lly  w id e s p re a d . W id esp read  in c id e n c e s , 
m o rb id ity  and s u s c e p tib ility  a re  in te r - r e la te d  fa c to rs  and d ep en d  on 
s e v e ra l fa c to rs  in c lu d in g  th e  source o f in fe c t io n , w e ig h t o f in fe c tio n  
w hich  acco rd in g  to  L e p p e r (1 9 7 2 ) in flu e n c e s  no t o n ly  th e  in it ia l  in c i­
dence b u t also th e  e x te n t o f d is e a s e , and  g e n e ra l im m u n ity  o r re s is ­
ta n c e , n a tu ra l o r a c q u ire d .
77
T h e  fa rm  o u tb re a k s  re c o rd e d  in  e a r lie r  pages d em o n stra ted  m u ltip le  
in c id e n c e  and  o c c u rre n c e  w h ich  was not in flu e n c e d  b y  season o r s u r ­
ro u n d in g s .
In c u b a tio n  p erio d s  a re  d if f ic u lt  to  d e te rm in e  in  n a tu ra lly  o c c u rr in g  
o u tb re a k s . D ates o f ex p o s u re  to know n in fe c te d  con tac ts  may a id  
assessm ent o f th e  p e r io d . G en era l e x p e rie n c e  and  o b s e rv a tio n  h a v e  
in d ic a te d  28 days  as a common in c u b a tio n  p e rio d  in  n a tu ra lly  o c c u r­
r in g  o u tb re a k s . T h u s  c o n s id e ra tio n  in  re tro s p e c t makes th is  p e rio d  
va lu a b le  in  id e n t ify in g  p ro b a b le  sources of in fe c t io n , as in d ic a te d  in  
th e  section  on a e tio lo g y .
T h e  m o rb id ity  o r d is tr ib u tio n  and o c cu rren ce  o f d isease in  th e  g ro u p s  
s u rv e y e d  in  e a r lie r  pages reach ed  95%f in  each case. T h is  a p p e a re d  
to re f le c t  le v e l o f in fe c tio n  and th e  absence o f th e ra p y  and n e g le c t  
of o th e r  c o n tro l o r p re v e n tiv e  m easures . T h e  f ig u re s  a re  p ro v id e d  in  
A p p e n d ix  I .
o
S u s c e p tib ility  to  rin g w o rm  in  c a ttle  may a p p e a r to  be g re a te r  in  
calves and  yo u n g  stock th an  in  a d u lts . B u t th e  la t te r  m ay o fte n  
in c lu d e  re c o v e re d  anim als o r those w ith  a c q u ire d  re s is ta n c e . T h e  
s u s c e p tib ility  o f th e  a d u lts  is no less th a n  th a t  o f th e  y o u n g s te rs , 
a c c o rd in g  to th e  l i te r a tu r e .
S ic k  and  u n t h r i f t y  anim als a re  u s u a lly  co n s id ered  more s u s c e p tib le  to  
disease th a n  h e a lth y , th r iv in g  o n es , b u t th is  d id  not a lw ays  a p p e a r  to 
be th e  case , and  M cPherson (1 957a ) s u p p o rte d  th is  v ie w . C o n v e rs e ly , 
s e v e ra l w o rk e rs  b e lieved  r in g w o rm  p ro d u ced  u n th r if t in e s s  (P e a rs o n  
and R a n k in , 1962; H o rro x , 1 9 7 6 ). F o rd  (1 956 ) su g g ested  em aciation  
m ig h t o ccu r in  calves w here  les ions w ere  e x te n s iv e  and Jensen  and
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oM ackey (1 971 ) th a t  g ro w th  ra te s  and  u n th r if t in e s s  m ig h t be a ffe c te d  
b y  rin g w o rm .
In  e a r ly  o u tb re a k s  i t  was n o ticeab le  th a t  s ick  anim als w ere  sem i-iso lat- 
ed from  n e ig h b o u rs , w ere  not groom ed b y  them  and d id  not p a r ta k e  
in  ru b b in g  a c t iv it ie s  -  th e y  w ere  also less a ffe c te d  th a n  o th e r  mem­
b e rs  o f th e ir  g ro u p . In  one o u tb re a k  o f rin g w o rm  tw o u n a ffe c te d  
anim als s u ffe re d  o th e r  d iseases .
A lth o u g h  b a re  p atch es  re s u lt in g  from p ed icu los is  w ere  fo u n d  in  some 
an im als , th e re  was no ev id en ce  th a t  such areas w ere  a lw ays , o r even  
o fte n , a ffe c te d  w ith  superim posed  r in g w o rm  and  th is  co n firm ed  th e  
f in d in g s  o f M cPherson (1957a), th a t  lice  w ere  no t a m ajor in flu e n c e  in  
th e  sp read  o f th e  d isease .
In  C h a p te r  3 th e  o u tb re a k  o f r in g w o rm  was fo llow ed b y  a h ig h  le v e l 
of w a r t  in fe c tio n  (p ap illo m a) on s ites  o f th e  e a r lie r  d isease . T h is  was 
a c o in c id e n ta l o c cu rren ce  o f a n o th e r in fe c tio n  since th e re  was no 
s ta tis tic a l c o rre la t io n . H o w ever i t  is possib le  th a t  th e  tw o in fe c tio n s  
m ig h t h ave  s im ila r p re d ile c tio n  s ites  ( J a r r e t t ,  I 9 8 I ;  E d w a rd s o n , u n ­
p u b lis h e d  f in d in g s , 1980) o r  th a t  one p red isp o ses  to  th e  o th e r .
S p read  o f th e  d isease was a c c e n tu a te d  b y  d if fe r e n t  a c t iv it ie s  in  g ro u p  
fra te rn is a t io n  w hen anim als w ere  groom ing one a n o th e r b y  lic k in g  o r  
to n g u in g , th e n  th e  h a rd  p a p illa e  o i th e  to n g u e  m ight b ru is e  th e  th in  
s k in  a ro u n d  th e  eyes -  th e  commonest s ite  fo r  f i r s t  le s io n s .
M ore v ig o ro u s  a c tiv it ie s  could  also be re s p o n s ib le  fo r  s p re a d  b y  r u b ­
b in g , s c ra tc h in g , r id in g  and  b u t t in g .  Some s e m i-e n fo rc e d  ru b b in g
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and  s c ra tc h in g  m ay o ccu r in  h a n d lin g  anim als fo r  v a r io u s  o p era tio n s  
in  ca tc h in g  c ra te s  and  w e ig h in g  m ach ines. L ik e w is e  fe e d in g  from  
tro u g h s  o u t-w ith  accommodation p e n s , b etw een  b a r s , e s p e c ia lly  b ars  
s lop ing  o r  po s itio n ed  at d if fe re n t  a n g le s , could  a llow  m ild  tra u m a  and  
in le t  o f in fe c t io n . S im ila rly  th e re  ap p e a re d  to  be m ore les ions on th e  
necks o f animales feed in g  betw een  b ars  and anim als o u td o o rs  h a v in g  
ru b b in g  posts such as fen c in g  posts and  tre e s , th a n  anim als in d o o rs  
in  pens h a v in g  few  p ro jec tio n s  and m ain ly  f la t  w alls  (A p p e n d ix  3 ) .
A d d it io n a lly , s p re a d  may be enhanced  b y  c ro w d in g , in te rm ix in g  of 
g ro u p s , la rg e  g ro u p s  and b y  m ix ing  s u scep tib le  an d  re c o v e re d  g ro u p s  
-  such exerc ises  jprobably led  to  th e  b u ild -u p  o f le v e l o f in fe c tio n  
p ro v id in g  more in fe c t iv e  doses, and a g re a te r  co n tam in atio n  o f th e  
e n v iro n m e n t.
Lesions h a v e  been o b served  on anim als fo llo w in g  th e  lin es  o f a groom ­
in g  to o l, th u s  equ ipm ent m igh t p ro v id e  th e  n e c e s s a ry  b ru is in g  fo r  
es tab lish m en t o f s p o res . T h ese  cases p ro b a b ly  re c e iv e d  in fe c tio n  
from  d u s t rem oved in  p re p a r in g  prem ises and  anim als fo r  e x h ib it io n .  
Also em phasised was th e  p ro b a b ility  o f d isease b e in g  in tro d u c e d  b y  
s p lin te rs  o f wood o r m etal from  fen c in g  p o s ts , tre e s  and  e q u ip m e n t. 
K han (1980 -  p e rso n a l com m unication) q u o ted  a case o f te ta n u s  con­
tra c te d  v ia  a s p lin te r  from  th e  ra ils  o f a ra c e -c o u rs e , th u s  u n d e r ­
lin in g  th e  im p o rtan ce  o f trau m a in  th e  in tro d u c tio n  o f in fe c t io n s . 
Jillson  and  B u c k le y  (1951 ) co n firm ed  th a t  in ju r ie s  p re d is p o s e d  to  
disease and  th a t in it ia l  lesions w ere  a t th e  s ite  o f tra u m a .
F ra s e r  (1 972 ) in d ic a te d  th a t  yo u n g  c a ttle  s p en t 52 m inutes  each  d ay
in  groom ing b y  ru b b in g  and s c ra tc h in g  and  H afez (1 9 6 2 ) s ta te d  th e
80
oo
h e a d , n e c k  and  sh o u ld ers  w ere  th e  main areas  lic k e d  in  g room ing , 
and th ese  w ere  th e  commonest s ites fo r  r in g w o rm .
S p re a d  o f d isease was p o s s ib ly  e n h a n c e d , a g g ra v a te d  and  p ro lo n g ed  
b y  m odern h u s b a n d ry  in c lu d in g  in fre q u e n t  rem oval o f l i t t e r  and m anu­
re  b etw een  b a tc h e s , m inim al h y g ie n e  and  absence o f d is in fe c tio n  p ro ­
c e d u re s . Open p a r t it io n s , c ro w d in g , in te rm ix in g  o f clean and  a ffe c te d  
g ro u p s  sp re a d  d isease a l i i  add  to  th e  w e ig h t o f in fe c t io n .
T h e  fo llo w in g  ag en ts  and fa c to rs  w ere  sum m arised in  C h a p te r  2 and  
c o n s id ered  in  assessing and e x p lo r in g  sp read  o f in fe c tio n  : -
1 . T o n g u e s ; l ic k in g , su c k in g  and  g roo m in g .
2 . D ire c t c o n ta c ts ; in fe c te d  an im a ls , r u b b in g , r id in g ,  b u t t in g .
3 . R u b b in g  posts and p laces ; b u ild in g s , p e n s , food h o p p e rs ,
w a te r  bo w ls , p a r t it io n  b a rs , ca tc h in g  c ra te s  and  to o ls .
4 . In d ir e c t  co n tac ts ; h a n d lin g , d e h o rn in g  o p e ra tio n s , l i t t e r
and  v e rm in , p lus  s p o n g in g , b ru s h in g  e tc . in  connection  
w ith  use o f th e ra p e u tic  a g e n ts .
(1 9 7 7 )
In  th a t  y e a r  o f o b serva tio n /, fa c to rs  1 and 2 w e re  co n s id ered  th e  most 
im p o r ta n t .
T h e re  a re  o th e r  fa c to rs  w h ich  m ay be co n s id e red  such as s tra y in g  o f 
anim als ab o u t a u n it ,  co n tac t 'o v e r  th e  h e d g e ' w ith  c a ttle  o f a n o th e r  
ow n er and  co n tac t w ith  o th e r  sp ec ies . T h e  s ites  o f in fe c tio n  fre q u e n t­
ly  in d ic a te  th e  m ajor mode o f s p re a d  and  th u s  c o n tr ib u te  to  a n y  p lans  
of p re v e n tio n  w h ich  may be in  h a n d  o r m in d . R e le v a n t c h a rts  and
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tab les  a re  a p p en d ed  to  i l lu s tra te  th e  p o in ts  above ( Appendices 1 -5 ) ,  The 
most p u z z lin g  s ite  o f sp read  is  th e  p e r ia n a l a rea  an d  ta i l ,  no t uncom­
mon in  y e a r lin g s .
D u ra tio n  and  d isease
D u ra tio n  o f each and  e v e ry  lesion has been re p o r te d  in  a ll re c o rd e d  
o u tb re a k s  and has shown th a t m any lesions w ere  s h o r t - l iv e d ,  being  
p re s e n t fo r  o n ly  1 to  2 w e e k s . T h e  mean d u ra tio n  as 3 .7  w eeks (4 )  
w ith  a ra n g e  o f 1 to  18 w eeks . Some lesions h ea led  b e fo re  o th e rs  
ap p e a re d  and  a ll seemed to  h a v e  in d iv id u a l e x is te n c e s , e x p a n d in g  
p e r ip h e ra lly  u n t i l  p resu m ab ly  re s is ta n c e  o r a c q u ire d  im m u n ity  o v e r ­
came th e  a d v a n c e s .
D u ra tio n  o f th e  d isease in  in d iv id u a l anim als a v e ra g e d  8 .2  w eeks in  
m any o u tb re a k s  and  was im p o rta n t w hen c o n s id e rin g  c o n tro l m easures .
to
T h e  d u ra tio n  o f d isease in  o u tb re a k s  m igh t v a ry  d u e /m an y  in flu e n c e s  
such as in te rm ix in g  o f g ro u p s  o f anim als , and m u ltip le  m ovem ents o r  
changes o f accom m odation, b u t in  u n in te r ru p te d  s tra ig h t  cases th e  
mean was 18 w e e k s . In  m ixed  b a tch  o u tb re a k s  th e  p e rio d  la s te d  28 to  
3 3 w ee k s . A p p e n d ix  I  dem onstra tes  a ll face ts  o f d u ra tio n  o f rin g w o rm  
in  yo u n g  c a tt le .
In fe c tio n  re c u rre n c e s  and im m u n ity
T h is  s u b je c t in c lu d e s  some o f th e  most im p o rta n t f in d in g s  an d  in fe r e n ­
ces o f th e  in v e s tig a tio n s  re p o rte d  in  th is  th e s is . T h e  o rth o d o x  d e f in ­
itio n  o f spontaneous re c o v e ry  from  rin g w o rm  is th e  u n a id e d  re s o lu tio n
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oof th e  d isease and  th e  n a tu ra l r e tu r n  to h e a lth  (w ith o u t e x te rn a l  
in f lu e n c e ) .
In  th e  l i te r a tu r e  (F o r d , 1956; A in s w o rth  and A u s tw ic k , 1955) th e  
assum ptions and  in fe re n c e s  a re  th a t  spontaneous re c o v e ry  o c c u rre d  
p r in c ip a lly  w hen c a tt le  w ere  tu rn e d  o u t to  p a s tu re  and th a t  re c o v e ry  
was th e n  a ra p id  p ro c e s s . T h e  c u r r e n t  in v e s tig a tio n s  h a v e  shown  
th a t  spontaneous re c o v e ry  o c c u rre d  in  c a ttle  in d o o rs  and outdoors  and  
th a t  tu r n in g —o u t h ad  no v e ry  obvious in flu e n c e  on re c o v e ry .
F ig u re s  in  A p p e n d ix  1  show a g e n e ra l a v e ra g e  fo r  d u ra tio n  o f d isease  
in  le s io n s , anim als and o u tb re a k s . T h e  spontaneous re c o v e ry  fa c to r  
ap p ears  to  h ave  been ig n o re d  in  m any tr ia ls  and  tes ts  o f d ru g s  used  
in  th e r a p y . O 'B r ie n  and S e lle rs  (1 9 5 8 ) ,  h o w e v e r , a p p e a r among th e  
fe w , s ta tin g  th a t  in  th e ir  tr ia ls  spontaneous h e a lin g  o f tre a te d  and  
u n tre a te d  anim als o c c u rre d  150 d ays  a f te r  th e  in fe c tio n  was f i r s t  no ted  
and 90 days  a f te r  tre a tm e n ts  w ere  a p p lie d .
2 2  Spontaneous re c o v e ry  is no t cam ouflaged b y  in h e re n t  im m u n ity  because
c u r r e n t  o b s e rv a tio n s  h ave  shown th a t  up  to  9 5 % of anim als d eve lop  
c lin ic a l in fe c tio n  w hen exp o s e d . S pontaneous re c o v e ry  in d ic a te s  th e  
ac q u is itio n  o f im m u n ity  as d isease p ro g re s s e s . From  th e  o b s e rv a tio n s  
in  th is  w o rk , im m u n ity  las ts  a t le a s t one y e a r  a f te r  an o u tb re a k .
T h u s  spontaneous re c o v e ry  is a v e ry  im p o rta n t fa c to r  to be c o n s id e red  
in  th e  th e ra p y  and  c o n tro l o f d isease . T h e  tre a tm e n t o f rin g w o rm  in  
c a ttle  is  o fte n  in it ia te d  w hen th e  d isease is w e ll es tab lish ed  and p e a k ­
in g  o r w a n in g . T re a tm e n t is th e n  c re d ite d  w ith  success w hen re a lly  it is 
due to  spontaneous re c o v e ry . T h u s  th e  e ff ic a c y  o f a d ru g  cannot be
I
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m easured u n less  age o f d isease is know n w hen th e  tre a tm e n t is in i t i ­
a ted  and com parab le  co n tro ls  a re  used in  each t r ia l .  A su g g ested  
code o f p ra c tic e  fo r  th e  te s tin g  o f d ru g s  is  g iv e n  in  C h a p te r  11. 
A p p e n d ix  2 d em o n stra tes  th e  fin d in g s  in  m any d ru g  tr ia ls  re p o rte d  in  
th e  l i te r a tu r e  w h e re  age o f d isease p r io r  to  tre a tm e n t is  n o t g iv e n  
and  w h ere  th e re  a re  in a d e q u a te  f a i r  o r  eq u a l com parisons betw een  
c o n tro l and t r ia l  g ro u p s  o f an im als .
In h e re n t  im m u n ity  to r in g w o rm  in  yo u n g  c a ttle  a p p e a rs  to  be m inim al 
and w ould  r a r e ly  a p p e a r to  r is e  above 5% in  a n y  o u tb re a k . I t  is  pos­
s ib le  in  some cases o f low and n e g lig ib le  in c id e n c e  o f d isease th a t  low  
le v e l of in fe c t io n , o r e ffe c tiv e  e a r ly  th e r a p y ,  may s u g g e s t im m un ity .
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oC H A P T E R  7
O b s e rv a tio n s  on th e  tre a tm e n t o f rin g w o rm  
w ith  G r is e o fu lv in
o
IN T R O D U C T IO N
O
T h e  e ff ic a c y  o f g r is e o fu lv in  th e ra p y  in  an o u tb re a k  o f r in g w o rm  in  
ca lves  in  1980 was te s te d  on a fa rm  not p re v io u s ly  s tu d ie d . T h e  o u t­
b re a k  had  re s u lte d  in  in fe c tio n  o f th e  fa rm  m an ag er.
M A T E R IA L S  A ND M ETH O D S
T e s t anim als
T h e  te s t anim als w ere  H e re fo rd  cross F rie s ia n  male ca lves  p u rc h a s e d  
in  m a rk e ts  a t o n e -w e e k  old on W eek I  and W eek 3 . T ra n s p o r t  from  
m a rk e t to  fa rm  was b y  th e  o w n er's  h o rse  b o x .
T h re e  o r 4 ca lves w ere  accommodated in  each o f s e v e ra l loose boxes  
n e a r  to  th e  fa rm  m anager's  h o u se , w h ere  th e y  w ere  fed  m ilk  s u b s t it -  
2 2  u te ,  h a y  and  coarse m ix . T h e y  w ere  w eaned o r m oved to  a b a rn  o r
co v e re d  y a rd  in  Week 15 w hen aged 12 to  15 w e e k s . T h e  b a rn  accom­
modated fo u r  g ro u p s  o f anim als on each side o f a c e n tra l co n cre te  
p assag ew a y . T h e  e a rth  flo o rs  o f th e  pens w ere  below  g ro u n d  le v e l  
and th e  sides o f th e  b u ild in g  w ere  open above 2% m e tre s . T h e  pens  
w e re  o p e n -fro n te d  and o p e n -s id e d  w ith  spaces m easu rin g  37 cm b e t -  . 
w een th e  h o r iz o n ta l m etal b a rs  o f th e  p a r t i t io n s .
Feed a f te r  w ean ing  was h a y  ad lib itu m  and 2 k g  o f c o n c e n tra te s  d a ily ,  
w ith  added  m in era l m ix tu re . C a s tra tio n  and d e h o rn in g  to o k  p lace in  
W eek 22 . T h e  w eigh  m achine and a m etal c a tc h in g  c ra te  w e re  used
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ocommonly on d if fe r e n t  farm s in  th e  same o ccu p a tio n .
(F ig .  7 .1 )
T h e  10 tre a te d  anim als occupied Pen L3 (G ro u p  1)/. T h e  9 c o n tro l/  
u n tre a te d  anim als occupied Pen L4 (G ro u p  2 ) .  The anim als o f b o th  
g ro u p s  d id  n o t go to  p a s tu re  b e fo re  re c o v e ry  from  r in g w o rm . N a tu ra l  
l ig h t  was a b u n d a n t and v e n tila tio n  was n a tu ra l and  u n re s tr ic te d  in  th e  
b a rn —ty p e  accom m odation. D u rin g  th e  t r ia l  no m ajor m ovem ents took  
place in v o lv in g  th e  te s t and c o n tro l anim als and  p e n s . Tw o anim als  
(B 16  and  1095) w ere  added  to th e  c o n tro l g ro u p  in  Week 20 , 10 days  
b e fo re  th e  t r ia l  commenced and th e y  w ere  rem oved  in  W eek 28 to  
o th e r  prem ises in  th e  same o c c u p a tio n , b u t  i t  was possib le  to com plete  
th e  n e cessa ry  in sp ectio n s  of th e s e .
No tre a tm e n t had  been ap p lied  to  th e  t r ia l  anim als p r io r  to  th e  te s t  
u n d e r  r e p o r t .  T re a tm e n t commenced in  Week 21 in  th e  te s t g ro u p  of 
10 anim als with o ra l ap p lica tio n  of th e  f i r s t  dose a t th e  ra te  o f 7 .5  m g / 
k g  b o d y  w e ig h t (B W ). In d iv id u a l doses w ere  based  on g ir th  c irc u m ­
fe re n c e  w e ig h ts . T h e re a f te r ,  fo r  each of 6  d a y s , a s im ila r dose was 
2 2  in c o rp o ra te d  in  co n c e n tra te  feed  fo r  each of th e  10 an im als . T h e
m anager re p o rte d  th a t  th e  m ix was eaten ii e v e n ly  b y  a ll an im a ls .
No sp ec ia l p re v e n tiv e  m easures w ere  adopted  on th e  p re m is e s . M anure  
and l i t t e r  w ere  rem oved a n n u a lly  from  th e  f lo o r . P h e n o l-b a s e d  d is in ­
fe c ta n t was s p ra y e d  a n n u a lly .
c o n s e q u e n tly
T h e  anim als w ere  ro u tin e ly  in s p e c te d  and / w ere  seen on W eek 20 and  
W eek 21 w hen ev id en ce  of r in g w o rm  was n o ted  in  te s t and  c o n tro l 
g ro u p s . T h e  m anager re p o rte d  seeing lesions f i r s t  in  W eek 19 . T e s t  
and tre a tm e n t commenced on W eek 21 and in s p e c tio n s  c o n tin u e d  w e e k ly
ou n t i l  W eek 35 , fo llo w in g  re c o v e ry  from  disease in  bo th  g ro u p s  (see  
T a b le  7 . 1 ) .  A ll anim als w ere  exam ined in d iv id u a lly  in  a c ra te .  A ll 
les ions w e re  re c o rd e d . Samples o f h a ir  and sk in  s c rap in g s  w ere  taken  
from  les ions o f s e v e ra l anim als and su b m itted  fo r  la b o ra to ry  exam in a­
tio n  .
T h e  lesions w ere  d e s c rib e d  as n e w , h e a lin g , dead and h ea led  lesions  
based on th e  fo llo w in g  d e s c r ip t io n . T h e  e a r ly  sign  o f a r in g w o rm  
les ion  was th in n in g  o f h a ir ,  fo llow ed  b y  g re y  scaling  of th e  u n d e r ­
ly in g  s k in . Shedding o f th e  rem a in in g  h a ir  from  th e  lesion fo llo w ed  
w ith in  a w eek and its  o u tlin e  was th en  re v e a le d . T h e re a f te r  th e re  
was p e r ip h e ra l e x p a n s io n , w ith  re te n tio n  of shape in  most cases . Co­
a lescence was r e la t iv e ly  ra re  (b u t  was re c o rd e d  in  4 in fe c te d  a n im a ls ) . 
G re y  scaling  areas w ere  th e  g e n e ra l fe a tu re  r a th e r  th a n  d is t in c t ly  
c ru s ty  le s io n s . S w e llin g  and h a rd e n in g  of in fec ted  areas w ere  ra re  
(b u t;  w ere  o b s e rv e d  in  5 a n im a ls ).
D u r in g  th e  h ea lin g  o f lesions th e re  was a h a lt  to p e r ip h e ra l g ro w th  of 
2 2  th e  le s io n . T h e  a re a  took on a d u ll appearan ce  fo llow ed b y  d is a p p e a r­
in g  o f scales and th e  onset o f p in k  and w h ite  c o lo u ra tio n . H a ir  
g ro w th  u s u a lly  commenced a t th e  c e n tre  o f a lesion and u s u a lly  th e r e ­
a f te r  q u ic k ly  co vered  the  a re a . H a ir  g ro w th  was not u s u a lly  s u ff ic ­
ie n t  to  m ask a les ion  u n t il  a t le a s t a w eek a f te r  ap p earan ce  o f new  
h a ir .  B la c k  h a ir  g rew  in  th e  p re v io u s ly  b lack  a re a s , w ith  no g re y  
h a ir  o r b a re  p atch es  p e rs is tin g  fo llow ing  h e a lin g .
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R E S U L T S
Lesions w ere  seen in  b o th  g ro u p s  in  Week 19 b y  th e . fa rm  m an ag er. 
W hen th e  te s t beg an  in  W eek 21 a ll anim als (1 0 ) in  th e  tre a te d  g ro u p  
w ere  a ffe c te d  b u t  o n ly  7 in  th e  c o n tro l g ro u p  w ere  a f fe c te d . T h e  . 
re m a in in g  2 became a ffe c te d  in  Week 26 and Week 27 . T r ic h o p h y to n  
v e rru c o s u m  was c u ltu re d  fro m  h a ir  and sk in  sam ples. T h e  n u m b er of 
les ions  on each an im al and new  lesions are  shown in  T a b le  7 .2 .  T h e  
commonest s ite  o f les ions was a ro u n d  th e  eyes and o th e r  common s ites  
w ere  ears  and  s h o u ld e rs . In  one c o n tro l anim al num erous lesions w ere  
seen in  th e  p e r ia n a l re g io n  and th e  ta il  a rea  (A p p e n d ix  3 ) .  T h e  
les ions w ere  th ic k  and  s c a b b y . H ea ling  lesions on tre a te d  anim als  
showed d is in te g ra t io n  and f la k in g ,  r a th e r  th an  p e e lin g -o ff  o f whole  
scabs o r c ru s ts .
T h e  d u ra t io n  o f d isease in  in d iv id u a l lesions v a r ie d  b e tw een  2 and 8  
w e e k s , w ith  a mean o f 3 .4  in  G ro u p  1 and betw een  1 and  14 w eeks  
w ith  a mean of 5 w eeks in  G ro u p  2.
In  in d iv id u a l anim als th e  d u ra tio n  o f d isease was b etw een  3 and 9 
w eeks in  th e  te s t  g ro u p  (m ean 7 w eeks) and b etw een  5 and  16 w eeks  
in  th e  c o n tro l g ro u p  (m ean 10 w eeks) (T a b le  7 . 3 ) .
T h e  d u ra t io n  o f th e  d isease in  th e  te s t g ro u p  was 9 w e e k s , nam ely  
from  W eek 19 to  W eek 27 . T h e  d u ra tio n  o f d isease in  th e  c o n tro l 
g ro u p  was 16 w eeks from  W eek 19 to  Week 34 .
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D IS C U S S IO N
T h e  o r ig in  o f in fe c tio n  a p p e a re d  to  be in  th e  b u ild in g s  and eq u ip m en t  
and n o t from the prem ises o f o r ig in  o f p u rc h a s e d  ca lv e s . S e v e ra l a n i­
mals d e ve lo p ed  s igns a t abou t th e  same tim e . T h e  f i r s t  signs;; of 
disease w ere  o b s e rv e d  in  W eek 19 , 4 w eeks a f te r  ch an g in g  accommo­
d a tio n . T h e re  h ad  been no s ign  o f in fe c tio n  in  th e  re a r in g  b o x e s , o r  
in  co n tac t pens in  th e  b a rn , a t the  m a te ria l tim e.
2 2  B o th  g ro u p s  w ere  m oved in to  th e  b a rn  on Week 15 and i f  th e  source
of in fe c tio n  was in  th e  b u ild in g  th e n  th e  in c u b a tio n  p e rio d  was about  
29 d a y s .
No e v id e n c e  of p r u r i tu s  was o b s e rv e d  d u r in g  in sp ec tio n  p erio d s  and  
i t  is th e re fo re  assum ed th a t sp read  o f in fe c t io n , and  ex te n s io n  of 
le s io n s , came ab o u t b y  d ire c t co n tac t w ith  in fe c te d  anim als d u r in g  
g ro o m in g , w hen ru b b in g  o r b u tt in g  one a n o th e r , o r w hen ru b b in g  on 
d iv id in g  m etal b a rs  o r  p a r t it io n s .
2 2  I t  was n o ted  th a t  2  c o n tro l g ro u p  anim als d id  not become v is ib ly
a ffe c te d  u n t i l  Week 26 and Week 27 re s p e c t iv e ly , b u t th e  d u ra tio n  o f 
disease., in  th ese  was com parab le  w ith  th a t  o f anim als a ffe c te d  a t an  
e a r lie r  p e r io d . On one anim al in  th e  c o n tro l g ro u p  th e re  w ere  m any  
lesions in  th e  p e r ia n a l a re a , on and under th e  ta il and d o w n w a rd s , on 
th e  p o s te r io r  aspect o f th e  le g s . Lesions w ere  seen on o r u n d e r  th e  
ta il  and  a ro u n d  th e  anus in  6  anim als (2  te s t anim als and 4 c o n tro l
a n im a ls ). Lesions w ere  seen on th e  legs -  m ain ly  on th e  fe tlo c k s  o f
th e  h in d  legs -  in  9 anim als (3 in  te s t g ro u p  and  6  in  c o n tro l g r o u p ) .
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C O N C L U S IO N S
T h e  d ru g  u sed  in  th is  t r ia l  was e ffe c tiv e  in  re d u c in g  th e  d u ra tio n  o f 
disease in  th e  tre a te d  g ro u p  to  9 w eeks , w h ils t th e  d isease las ted  fo r  
16 w eeks in  th e  c o n tro l an im als . T h e re  w ere  fe w e r  lesions in  th e  te s t  
g ro u p  -  91 ( 1 0  an im als) th an  in  th e  c o n tro l anim als -  1 2 0  ( 9  a n im a ls ). 
D u ra tio n  o f d isease in  .in d iv id u a l anim als averag es  7  w eeks , w ith  a 
ra n g e  o f 3 to  9 weeks in  th e  te s t an im als. In  th e  c o n tro l g ro u p  th e re  
was an a v e ra g e  d u ra tio n  o f 9 .9  w eeks , w ith  a ra n g e  o f 5  to  16 w eeks  
(T a b le s  7 .2  an d  7 . 3 ) .
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F ig u re  7 .1  G ris e o fu lv in  t r ia l .
In c id e n c e  and m o rb id ity  in  tre a te d  ( O ) 
and  c o n tro l ( •  ) g ro u p s
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Figure 7.1
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T a b le  7 .1  -  H is to ry  o f anim als and o u tb re a k
o
o
Week
N o,
Date Anim als
num bers
T  C
A c tiv ity  M ovem ent M ovem ent Disease
(o r ig in )  (d e s tin a tio n ) in c id en ce
a ffe c te d
anim als
T  C
■' 1 1 3 /0 8 /7 9 6 w e e k -o ld  calves p u rch ase  1 4 /08  m arke t loose boxes
2 2 0 /0 8 /7 9 7 w e e k -o ld  calves pu rchase  1 5 /08  m arke t - loose boxes
3 2 7 /0 8 /7 9 7 w e e k -o ld  calves p u rch ase  2 9 /08  m arke t loose boxes
4 0 3 /0 9 /7 9
5 1 0 /0 9 /7 9
6 1 7 /0 9 /7 9
7 2 4 /0 9 /7 9
8 0 1 /1 0 /7 9
9 0 8 /1 0 /7 9
10 1 5 /1 0 /7 9
11 2 2 /1 0 /7 9
12 2 9 /1 0 /7 9
13 0 5 /1 0 /7 9 '“
14 1 2 /1 1 /7 9
15 1 9 /1 1 /7 9 loose boxes 1 6 /11  b a rn
16 2 6 /1 1 /7 9
17 0 3 /1 2 /7 9
18 1 0 /1 2 /7 9
19 1 7 /1 2 /7 9 10 7 f ir s t  s igns R W  + + 
both  g rou ps 15/12
20 2 4 /1 2 /7 9 10 9 2 anim als added  to c o n tro l g ro u p  (B 16  and 1095) 8 5
21 3 1 /1 2 /7 9 10 9 T re a tm e n t 10 7
22 0 7 /0 1 /8 0 10 7
23 1 4 /0 1 /8 0 10 7
24 2 1 /0 1 /8 0 8 7
25 2 8 /0 1 /8 0 8 7
26 0 4 /0 2 /8 0 5 6
27 1 1 /0 2 /8 0 la s t s igns T  g ro u p  2 6
28 1 8 /0 2 /8 0 2 anim als rem oved from  c o n tro l group' (B 16  & 1095) 5
29 2 5 /0 2 /8 0 5
30 0 3 /0 3 /8 0 5
31 1 0 /0 3 /8 0 5
32 1 7 /0 3 /8 0 5
33 2 4 /0 3 /8 0 4
34 3 1 /0 3 /8 0 la s t s igns C g rou p
35 0 7 /0 4 /8 0
36 1 4 /0 4 /8 0
37 2 1 /0 4 /8 0
38 2 8 /0 4 /8 0
P eriod  o f ob servation  2 0 /1 2 /7 9  -  2 8 /0 4 /8 0
Period  o f trea tm e n t 3 1 /1 2 /7 9  -  0 6 /0 1 /8 0
19 weeks T  = tre a te d  anim als  
C = c o n tro l anim als
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Table 7 .2 Animals and d isea se  in cidence
O
o
Week
no .
D ate A ffe c te d
(a c tu a l)
T  C
A ffe c te d
(c u m u la tiv e )
T  C
A c tiv e  
T  C
New
(a c tu a l)
T  C
New
(c u m u la tiv e )  
T C
17 0 3 /1 2 /7 9
18 1 0 /1 2 /7 9
19 1 7 /1 2 /7 9 + + + + + + + + + +
2 0 2 4 /1 2 /7 9 8 5 8 5 27 1 2 27 13 27 13
2 1 3 1 /1 2 /7 9 1 0 7 1 0 7 69 39 42 27 69 40
2 2 0 7 /0 1 /8 0 1 0 7 71 44 14 13 83 53
23 1 4 /0 1 /8 0 1 0 7 65 49 7 7 93 60
24 2 1 /0 1 /8 0 8 7 43 52 1 7 91 67
25 2 8 /0 1 /8 0 8 7 2 1 41 3 70
26 0 4 /0 2 /8 0 5 6 8 9 34 4 74
27 1 1 /0 2 /8 0 2 6 9 9 45 17 91
28 1 9 /0 2 /8 0 6 63 28 119
29 2 5 /0 2 /8 0 5 53 1 1 2 0
30 0 3 /0 3 /8 0 5 48
31 1 0 /0 3 /8 0 5 44
32 1 7 /0 3 /8 0 5 32
33 2 4 /0 3 /8 0 4 1 0
34 3 1 /0 3 /8 0 2 5
35 0 7 /0 4 /8 0
36 1 4 /0 4 /8 0
37 2 1 /0 4 /8 0
38 2 8 /0 4 /8 0
T e s t C o n tro l
T o ta l anim als  
T o ta l anim als a ffe c te d  
T o ta l anim als n o n -a ffe c te d  
T o ta l lesions
10
TO
0
91
9
9
0
120
T = te s t g ro u p  
C = c o n tro l g ro u p
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oC H A P T E R  8
T o p ic a l N atam ycin  in  th e  tre a tm e n t o f r in g w o rm  
in  yo u n g  c a ttle
o
oo
IN T R O D U C T IO N
T h e  use o f n a tam yc in  in  tre a tm e n t o f c a ttle  w ith  r in g w o rm  has been , 
re p o r te d  b y  Spanoghe and O ldenkam p (1 9 7 7 ) . H o w ever th e  tr ia ls  d id  
not re c o rd  in  d e ta il d isease in  in d iv id u a l an im als , e s p ec ia lly  p r io r  to  
tre a tm e n t d a te . T h e  p re s e n t s tu d y  was u n d e rta k e n  to exam ine c r i t ic ­
a lly  and  c lin ic a lly  an in c id en ce  o f n a tu ra lly  o c c u rr in g  rin g w o rm  in  
ca lves  u s in g  n a tam yc in  as a to p ica l tre a tm e n t.
M A T E R IA L S  A N D  M E TH O D S
T h e  ca lves  in  th e  s tu d y  w ere  male F rie s ia n  anim als p u rc h a s e d  as o n e -  
w eek old, on 26th  N ovem ber 1980 (W eek 1) and 3 rd  D ecem ber 1980 
(W eek 2 ) .  T h e y  w ere  c o n tra c t re a re d  aw ay from  th e  t r ia l  prem ises  
on a fa rm  w h ere  r in g w o rm  f i r s t  a p p e a re d  on 14th  J a n u a ry  1981 (W eek  
8 ) in  2 anim als (N o s . 11 and 2 1 ) .  A ll w ere  w eaned and m oved to  
h ard e n in g -o ff accom m odation on th e  fin ish ing  farm  on 30th  J a n u a ry  1981 
(W eek 1 1 ) ,  w h e re  th e y  w ere  d iv id e d  in to  tw o g ro u p s .
T h e  ca lves  w ere  f i r s t  seen b y  th e  a u th o r in  Week 11 w hen anim al N o . 
21 was a ffe c te d  in  G roup  1 ( t r e a te d )  and anim al N o . .11 was a ffe c te d  
in  G ro u p  2.'(c o n t r o l)  (T a b le  8 . 1 ) .  In  Week 14 b o th  groups'w ere m oved  
to  a d ja c e n t fa t te n in g  area  accom m odation -  in  o p e n -fro n te d  sheds and  
p en n ed  b a c k  from  small open y a rd s . T h e  tw o g ro u p s  w ere  s e p a ra te d  
b y  a p a r t it io n  to  p re v e n t  p h y s ic a l co n tac t and th e re  was no co n tac t 
w ith  o th e r  c a tt le .
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oo
A p p lic a tio n  o f th e  d ru g  n a tam yc in  was b y  tw o s p ra y in g s  o f th e  h e a d , 
n e c k  and  b a c k  o f each a n im a l in  th e  te s t g ro u p ,,( F ig . 8 . 1 ) .  P a r ­
t ic u la r  note was made of age o f le s io n s . N atam ycin  (M y c o fa rm )  
was p re p a re d  in  suspension  -  1  g na tam yc in  in  1 0  g o f p o w d er sus­
p en d ed  in  10 1 o f w a te r , s u ff ic ie n t fo r  15 ca lves 6  to  9 m onths old -  
and  was a p p lie d  o n ly  to G roup  1 an im als , s t r ic t ly  in  accordance w ith  
the; d a ta  sheet and  v e te r in a ry  a d v ic e . T h e  fa rm  was in  a h a rd  w a te r  
a re a  and  th u s  d is t ille d  w a te r  was used fo r  th e  f i r s t  suspension  o f the  
d r u g ,  and  f i l te re d  clean ra in  w a te r  fo r  th e  second o p e ra tio n . T h e  
f i r s t  s p ra y in g  was in  Week 16.
T h e  te s t anim als w ere  u n d e r  c o v e r w hen th e y  w ere  tre a te d  in  W eek 
16 and  w ere  s e p a ra te d  2  a t a tim e fo r  s p ra y in g  b etw een  tw o gates  in  
th e  open y a rd  in  f r o n t  o f th e ir  p e n . T h e  ou ts id e  ex p o s u re  was about  
2 min fo r  each an im a l. T h e  second tre a tm e n t was 5 days  la y e r .  On 
th e  la t te r  occasion th e  in s id e  o f th e  te s t anim als' accom m odation was 
also s p ra y e d  w ith  th e  d ru g  su sp en s io n . A ll a p p a ra tu s  and eq u ip m en t 
used in  th e  o p era tio n s  was e ith e r  n ew , o r th o ro u g h ly  c leansed  b e fo re  
u s e . C a re  was ta k e n  to s p ra y  th o ro u g h ly  a l l  lesions and  a ll v u ln e ra b ­
le s ites  -  h e a d , n e c k  and back  as w e ll as in s id e  e a r lo b e s , u n d e r  
jaw s and a ro u n d  e y e s . The p ro c e d u re  was w atched  b y  a v e te r in a r y  
su rg eo n  from  M ycofarm  and f u r th e r  s p ra y in g  was u n d e rta k e n  i f  
re q u ir e d .  Tw o s p ra y in g s  w ere  co n s id ered  b y  th e  com pany v e te r in a r ­
ian  to  be a d eq u a te  fo r  th e  t r ia l .  A ll anim als w ere  id e n t if ie d  b y  la r g e -  
n u m b er e a r  ta g s .
D e fin itio n s  o f new  les io n s , h e a lin g , dead  lesions and h ea led  les ions  
a re  based on th e  c r ite r ia  used p re v io u s ly  (Chapter7 ). T h e  n u m b e r,
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oa g e , size and  s ite  o f les ions w ere  re c o rd e d  w eek ly  from  th e  onset o f 
d isease u n t i l  com plete re c o v e ry , as w e ll as p r io r  to  each d ru g  a p p lic a ­
t io n . T h e re  was no in te r - c u r r e n t  d isease and no o th e r  th e ra p y  was 
a p p lie d . A ll th e  anim als w ere  k e p t in te n s iv e ly  and no p a s tu re  was 
in v o lv e d . A ll anim als w ere  w e ighed  in  W eeks 12, 17 , 23, 30 and 40 .
R E S U L T S
A ll anim als in  each g ro u p  showed c lin ic a l ev id en ce  o f d isease b y  W eek  
18. The d u ra tio n  o f th e  o u tb re a k  in  th e  tre a te d  c a ttle  was 22 w eeks -  
8  w eeks b e fo re  tre a tm e n t and 14 w eeks a f te r  tre a tm e n t. In  th e  co n tro l 
g ro u p  d isease d u ra tio n  was 2 1  w eeks -  8  w eeks b e fo re  tre a tm e n t d a te  
(1 4 th  J a n u a ry , 1981) and 13 w eeks a f te r  tre a tm e n t d ate  (1 0 th  J u n e , 
1981) (see T a b le  8 .1 ) .
F irs t  les ions w ere  seen b y  a stockm an in  Week 8 , w ith  3 lesions on 
anim al N o . 21 and 1 on anim al N o. 11 . In  G roup 1 , 12 anim als w ere  
(2 ^  v is ib ly  a ffe c te d  w hen tre a tm e n t began  in  Week 16. One an im a l. N o .
21 h ad  re c o v e re d  and 5 rem ain in g  anim als became v is ib ly  a ffe c te d  in  
th e  2 w eeks fo llo w in g  tre a tm e n t. In  G roup  2 , 12 anim als w ere  a ffe c te d  
on th e  tre a tm e n t date  and 6  o th e rs  showed lesions in  th e  en su in g  2  
w e e k s .
D e ta ils  o f in c id en ce  and sp read  a re  shown in  T a b le  8 .2 .  T h e  s p re a d
of d isease in  b o th  g ro u p s  was s im ila r b u t ,  esp ec ia lly  in  th e  t re a te d
g ro u p , ap p ears  to h ave  been a g g ra v a te d  b y  c e rta in  fa c to rs . H a n d lin g
and  c ra t in g  o f anim als fo r  tre a tm e n t and sam pling and w e ig h in g  may
h a v e  c o n tr ib u te d  to  th e  h ig h  in fe c tio n  le v e l.  B oth  g ro u p s  made 5
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v is its  to  th e  w e ig h in g  m ach ine . E n v iro n m e n ta l in fe c tio n  o f long  s ta n d ­
in g  m ay also h a v e  been re s p o n s ib le  fo r  re - in fe c t io n s  in  th e  tre a te d  
g ro u p .
T h e  d u ra t io n  o f d isease in  in d iv id u a l anim als in  th e  te s t g ro u p  ra n g e d  
b etw een  4 and  13 w eeks w ith  a mean of 9 w eeks . In  th e  c o n tro l 
g ro u p , d isease in  in d iv id u a l anim als ra n g e d  betw een 3 and 14 w eeks  
w ith  a mean o f 8  w eeks (see T a b le  8 .3 ) .  D u ra tio n  and ages o f lesions  
( 2 2  fo r  each g ro u p  a re  g iv e n  in  T a b le s  8 .4  and 8 .5 .
T h e  s ites  o f lesions in  th e  tw o g ro u p s  of anim als a re  g ive  in  A p p e n d ix  
3 . T h e  n u m b er o f lesions in  G roup  1 was 340 (ra n g e  3 to 7 2 ) ,  w ith  
a mean o f 19. In  G roup  2 240 lesions o c c u rre d , ra n g in g  from  1 to  50 
w ith  a mean of 13 . New lesions o c c u rrin g  w eek b y  w eek in  each g ro u p  
a re  g iv e n  in  T a b le  8 .2
G e n e ra l good h e a lth  rem ained  in  a ll b u t 1 an im al, w h ich  becam e u n ­
t h r i f t y ,  p o ss ib ly  from  co p p e r d e fic ie n c y .
o
D IS C U S S IO N
T h e  a p p earan ce  o f d isease in  th e  o v e ra ll o u tb re a k  was 8  w eeks a f te r  
p u rc h a s e  on c o n tra c t - re a r in g  p rem ises . The  in it ia l o r ig in  o f in fe c tio n  
w as, th e re fo re , p ro b a b ly  from  th e  fa rm  its e lf .  T h e  in c u b a tio n  p e r io d  
could  not be assessed on th e  a v a ila b le  e v id e n c e .
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In  th e  t r ia l  b y  S panoghe and  O ldenkam p (1977 ) 95% o f anim als showed  
re c o v e ry  o r  m arked  im p ro vem en t in  1 1  to  1 2  weeks b u t th is  ev id en ce  
of d u ra tio n  o f d isease is incom ple te  -  th e  p e rio d  o f c lin ic a l m an ifes ta ­
tio n  is n o t g iv e n  from  f i r s t  s igns  to  com plete h e a lin g .
o
In  th e  p re s e n t s tu d y  d isease e x is te d  fo r  10 weeks b e fo re  tre a tm e n t  
and 12 w eeks a fte rw a rd s  in  th e  treated, g ro u p . In  th e  co n tro ls  th e re  
was d isease fo r  1 0  w eeks b e fo re  th e  tre a tm e n t da te  and  fo r  1 1  weeks  
a f te r  th a t  d a te .
o
C O N C L U S IO N S
T re a tm e n t w ith  natam ycin  o f 18 te s t anim als d id  not sh o rte n  th e  d u ra ­
tio n  o f c lin ic a l r in g w o rm  w hen com pared w ith  th e  d u ra tio n  in  18 con­
t r o l anim als (T a b le  8 . 1 ) .  C lose in sp ec tio n  o f th e  v a rio u s  com parable  
d e ta ils  o f in c id en ce  in  te s t and  c o n tro l anim als re v e a le d  no ev id en ce  
in  fa v o u r  o f th e ra p y  -  in v o lv in g  n u m b er o f les io n s , d u ra tio n  of d is ­
ease in  le s io n s , anim als and g ro u p s .
T a b le  8 .1  -  T h e  n u m b er and  d u ra tio n  o f rin g w o rm  lesions fo llow ing
use o f n a tam ycin
T e s t anim als C o n tro l anim als
N u m b er o f lesions 340 240
Mean 1 8 .9 1 3 .3
R ange 3 - 7 2 1 -  50
D u ra tio n  o f lesions
Mean 3 .9  weeks 3 . 6  w eeks
R ange 1 - 1 3  w eeks 1 - 1 1  w eeks
D u ra tio n  in  anim als
Mean 8 . 9  weeks 8 . 0  w eeks
R ange 4 - 1 3  w eeks 3 -  14 w eeks
D u ra tio n  o f o u tb re a k 2 2  weeks 2 1  weeks
(see also T ab les  8 .2 ,  8 .3  and  8 .4 ) .
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More d e ta ile d  w o rk  on d i f fe r e n t  prem ises w ould  a p p e a r d e s ira b le  to  
assess f u r t h e r  th e  c lin ic a l va lu e  o f th e  d r u g . H o w ever i t  is  im p o r­
ta n t to  e n s u re  fa lse  c re d it  is no t a t t r ib u te d  to d ru g s  w hen i t  is  due  
to  spontaneous re c o v e ry  (M c P h e rs o n , 1 9 5 9 b ).
o
o
104
oF ig u re  8 .1  N atam ycin  t r ia l
In c id e n c e  and m o rb id ity  in  tre a te d  ( D ) 
and  c o n tro l ( •  ) g ro u p s
o
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Figure 8 .1
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T a b le  8 .2  -  H is to ry  of anim als and o u tb re a k
o
o
Week Date Anim als
num bers
A c tiv ity M ovem ent
(o r ig in )
M ovem ent
(d e s tin a tio n )
Disease
incidence
a ffe c te d
anim als
1 2 6 /1 1 /8 0
2 0 3 /1 2 /8 0
3 1 0 /1 2 /8 0
4 1 7 /1 2 /8 0
5 2 4 /1 2 /8 0
6 3 1 /1 2 /8 0
7 0 7 /0 1 /8 1
8 1 4 /0 1 /8 1
9 2 1 /0 1 /8 1
10 2 8 /0 1 /8 1
11 0 4 /0 2 /8 1
12 1 1 /0 2 /8 1
13 1 8 /0 2 /8 1
14 2 5 /0 2 /8 1
15 0 4 /0 3 /8 1
16 1 1 /0 3 /8 1
20 calves  
20 calves
p u rchase  d e a le r , in te rm ix e d  r e a r e r
pu rchase  d e a le r  in te rm ix e d  r e a r e r
17 .18 /03 /81
18 2 5 /0 3 /8 1
19 0 1 /0 3 /8 1
20 0 8 /0 3 /8 1
21 1 5 /0 4 /8 1
22 2 2 /0 4 /8 1
23 2 9 /0 4 /8 1
24 0 6 /0 5 /8 1
25 1 3 /0 5 /8 1
26 2 0 /0 5 /8 1
27 2 7 /0 5 /8 1
28 0 3 /0 6 /8 1
29 1 0 /0 6 /8 1
30 1 7 /0 6 /8 1
f i r s t  s igns r in g w o rm  
36 calves ( in te rm ix e d ) reare a r e r  h a r d e n in g -o f f  1
y a rd s  on t r ia l  
g ro u n d s
random  d iv is io n  in to  tw o e q u a l g rou ps
1
H 0  y a rd s fa tte n in g  pens
T re a tm e n t 1 1 /03  
T re a tm e n t 16 /03
2 3
4 3
8 7
12 12
14 16
17 18
16 16 
14 14 
13 12
13 11 
12 8 
7 7
7 3
5 2
4 2
la s t s igns r in g w o rm  C g ro u p  
la s t s igns r in g w o rm  T  g ro u p
P eriod  o f o b servatio n  0 4 /0 2 /8 1
2 8 /0 1 /8 1  -  0 8 /0 7 /8 1
P eriod  o f trea tm e n t 1 1 /0 3 /8 1  -  1 6 /0 3 /8 1
= 22+ w eeks
T  = t re a te d  anim als  
C = c o n tro l anim als
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Table 8 .3 Animals and D isease Incidence
Week
No.
Date A ffe c te d
Anim als
(A c tu a l)
A ffe c te d
Animals
(C um ulative)
A c tiv e  New New
Lesions Lesions Lesions
(A c tu a l)  (C u m u lative )
o
O '
1
2
3
4
5
6
7
8 
9
10
11
12
13
14
15
2 6 /1 1 /8 0
0 3 /1 2 /8 0
1 0 /1 2 /8 0
1 7 /1 2 /8 0
2 4 /1 2 /8 0
3 1 /1 2 /8 0
0 7 /0 1 /8 1
1 4 /0 1 /8 1
2 1 /0 1 /8 1
2 8 /0 1 /8 1
0 4 /0 2 /8 1
1 1 /0 2 /8 1
1 8 /0 2 /8 1
2 5 /0 2 /8 1
0 4 /0 3 /8 1
16 1 1 /0 3 /8 1
1 1 1 1 3 1 3 1 3 1
1 1 3 1
1 1 3 1
1 1 3 1 .•
1 2 2 3 2 1 2
2 3 ' 2 3 6 6 3 4 6 6
4 3 4 8 6 3 0 9 6
8 7 9 7 6 13 1 0 7 19 13
1 2 1 2 13 14 25 29 1 2 19 31 32
17 1 8 /0 3 /8 1 14 16
18 2 5 /0 3 /8 1 17 18
19 0 1 /0 4 /8 1 16 16
2 0 0 8 /0 4 /8 1 14 14
2 1 15/04/81. 13 1 2
2 2 2 2 /0 4 /8 1 13 11
23 2 9 /0 4 /8 1 1 2 8
24 0 6 /0 5 /8 1 7 7
25 ■ 1 3 /0 5 /8 1 7 3
26 2 0 /0 5 /8 1 . 5 2
27 2 7 /0 5 /8 1 4 . 2
28 0 3 /0 6 /8 1 3 2
29 1 0 /0 6 /8 1 • 2 0
30 1 7 /0 6 /8 1 0 0
15
18
17
18
69 62 44 34 75 6 6
134 127 67 65 142 131
161 133 46 32 188 163
179 116 58 28 246 191
180 107 41 24 287 215
137 80 1 0 9 297 224
98 6 8 8 7 305 231
1 0 0 56 2 2 8 327 239
49 27 4 1 331 240
2 2 7 4 0  . 335
19' 2 3 : 0 338
8 2 2 0 340
2 0 0 ' 0
0 0 0 0
T o ta l  Anim als  
T o ta l  Anim als A ffe c te d  
T o ta l  Anim als N o n -A ffe c te d  
T o ta l  L es ions
Test
18
18
0
340
'^ C a s u a lt ie s  exc lu d ed . 
C o n tro l
18
18
0
240
T = T re a te d  Anim als  
C = C o n tro l Anim als
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C H A P T E R  9
T h e  c o n tro lle d  te s tin g  o f to p ic a lly  ap p lied  En ilconazo le  
fo r  th e  tre a tm e n t o f rin g w o rm  in  young  c a ttle
oo
i n t r o d u c t i o n : :
E n ilconazo le  is  know n  to be e ffe c t iv e  a g a in s t fu n g a l in fe c tio n s  in c lu ­
d in g  r in g w o rm  and  was licensed  in  1982 fo r  use in  c a tt le . P r io r  to  
its in t ro d u c t io n , a t r ia l  was u n d e rta k e n  a t N A C  A g r ic u ltu ra l U n it  to  
d e te rm in e  its  e ff ic a c y .
M A T E R IA L S  AND M ETH O D S
T h e  te s t and c o n tro l g roups cons is ted  o f 37 an im als , d iv id e d  in to  tw o  
s im ila r size g ro u p s  housed in  a d jo in in g  pens o f th e  same b u i ld in g . 
Disease in  th e  anim als was re c o rd e d  a t w e e k ly  v is its  (T a b le s  9 .1  and  
9 . 2 ) .
T h e  anim als o f each g ro u p  w ere  a ll p u rc h a s e d  to g e th e r  as
w e e k -o ld  ca lves in  S eptem ber (W eek 1 ) .  A ll c a ttle  w ere  F rie s ia n  
b u lls  and  re a re d  fo r  ce rea l b u ll b e e f p u rp o s e s . T h e re  w ere  19 a n i­
mals in  th e  te s t g ro u p  and 18 anim als in  th e  c o n tro l g ro u p .
T re a tm e n t commenced on 1st M a rc h , 1982 (W eek 23) w hen a ffe c te d  
anim als in  th e  te s t g ro u p  w ere  sponged on a ffe c te d  a reas  w ith  0 . 2 % 
so lu tion  of co n c e n tra te  en ilconazo le  in  w arm  w a te r  in  accordance  w ith  
d a ta  sh ee t in s tru c t io n s . A ll th e  anim als in  th e  t re a te d  g ro u p  w ere  
g iv e n  a w h o le -b o d y  s p ra y in g  w ith  th e  p re s c r ib e d  m ix tu re  on 1 st 
M a rc h . In fe c te d  co n tro ls  w ere  ag a in  sponged w ith  0.2% en ilconazo le  
c o n s e c u tiv e ly  on 5 th  M a rc h , 8 th  M arch  and  12 th  M arch  1982.  A 
second tre a tm e n t o f  the w hole g ro u p  was p e rfo rm e d  on 15th  M a rc h .
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due to  m a rk e t th e  p ro d u c t.
S c ra p in g s  w ere  ta k e n  from  lesions b e fo re  th e  com m encem ent o f t r e a t ­
m e n t, on 26th  F e b ru a ry  (W eek  22) and  d u r in g  tre a tm e n t on 5 th  M arch  
(W eek 23) and  12th  M arch  (W eek 2 4 ) ,  and su b jec ted  to  m icroscopica l 
and  c u ltu ra l exam in atio n s .
R E S U L T S
D isease was f i r s t  o b served  ( F i g . 9 . 1 )  on 15 th  F e b ru a ry  (W eek 21) and  
cou ld  h ave  been up  to 14 days  old as no rin g w o rm  was o b s e rv e d  a t th e  
p re v io u s  in sp ec tio n  on 1st F e b ru a ry  (W eek 1 9 ) .  At  th a t  tim e 3 animals 
w ere  in fe c te d  in  each g ro u p . T h e  fo llow ing  w eek (W eek 22) a n o th e r  
anim al was in fe c te d  in  th e  tre a tm e n t g ro u p  and 2 in  th e  c o n tro l. A t 
th e  tim e o f tre a tm e n t (W eek 23) 5 anim als w ere  in fe c te d  in  each g ro u p .  
In fe c t io n  in  2 tre a te d  calves c lea red  up  d u r in g  the  a p p lic a tio n  o f e n i l -  
^ 2 )  conazole b u t 3 co n tro ls  also became c le a r o f in fe c t io n .
S u b s e q u e n tly  in fe c tio n  d id  fo llow  a s im ilar p a tte rn  in  each g ro u p .  
H o w ever th e  n u m b er of lesions in  each g ro u p  was v a r ia b le  (T a b le s  
>9 . 3 , 9 . 4 ) .  T h e  tre a tm e n t g ro u p  to ta lled : 684 (m ean 4 0 . 2 )  and  th e  con ­
t r o l  g ro u p  d eve lo p ed  205 (m ean 14) (T a b le  9 . 2 ) .  A ll areas  te n d e d  to  
show more lesions and th is  was p a r t ic u la r ly  a p p a re n t a ro u n d  th e  e y e s , 
e a rs , m uzzle  and n o s tr i l ,  fo re h e a d  and fa c e , cheeks and j aws ,  d ew lap  
and neck, sh o u ld ers  and p e ria n a l a re a . D u ra tio n  of d isease v a r ie d  from  
1 to  16 w eeks in  th e  en ilconazo le  g ro u p  and 1 to 15 w eeks in  th e
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c o n tro ls . H o w e v e r, th e  d u ra tio n  on in d iv id u a l anim als was g re a te r  in  
th e  tre a te d  g ro u p , 9 .1  w eeks v .  8 .2  w eeks . T h e  o u tb re a k  las ted  
lo n g e r (19 w eeks) in  those tre a te d  th a n  th e  co n tro ls  (17 w e e k s ) .
tre a te d
C u ltu re  o f th e  samples from  en ilc o n a zo le /a n d  c o n tro l anim als showed  
T r ic h o p h y to n  verru co su m  to be p re s e n t b e fo re  and  d u r in g  tre a tm e n t. 
T h is  su g g ested  th e  in fe c tio n  was s t i l l  v ia b le .
D IS C U S S IO N
T h e  reason fo r  th is  o u tb re a k  o f rin g w o rm  is d if f ic u lt  to d e te rm in e . I t  
was o b v io u s ly  not due to ca lves b r in g in g  in  la te n t  in fe c t io n . H o w ever  
i t  d id  o ccu r 3  w eeks a f te r  m ovem ent from  one accom m odation to  th e  
o th e r . I t  w ould seem both  g ro u p s had  a common source o f in fe c tio n  
as i t  b ro k e  out alm ost s im u ltan eo u s ly . Once d isease o c c u rre d  i t  was 
p ro b a b ly  sp read  b y  co n tact as w ell as ro u tin e  h a n d lin g  o f th e  anim als  
fo r  w e ig h in g  etc .
A cco rd in g  to th e  reco rd s  in  T a b le  9 . 2 ,  th e  s p re a d  o f d isease was th e  
same in  each g ro u p  u n t il  3 w eeks a f te r  commencement o f tre a tm e n t  
when th e  in c id en ce  soared and th e  n u m b er of le s io n s , p a r t ic u la r ly  in  
th e  te s t g ro u p , made a steep  r is e . T h e  p eak  o f in c id e n c e  o c c u rre d  
in  W eek 29 in  b o th  g ro u p s .
In  th is  p a r t ic u la r  t r ia l  th e  use o f en ilconazo le  d id  n o t h a v e  an e ffe c t  
on e ith e r  th e  d u ra tio n  of les ions o r in fe c tio n  of th e  a n im a ls . In  
a d d it io n , i t  d id  not stop sp read  of r in g w o rm  in  th e  te s t g ro u p . In  
fa c t s ig n if ic a n tly  more lesions o c c u rre d  in  th e  tre a te d  g ro u p  as
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opposed to  those not re c e iv in g  th e ra p y . I t  w ould  a p p e a r th a t  most 
new lesions o c c u rre d  a t Week 26 and  Week 29. I t  w ould  seem to be 
m ore th a n  co incidence th a t  in  th e  f i r s t  case th is  was 3  w eeks a f te r  
a ll th e  c a ttle  had  been in it ia l ly  s p ra y e d  w ith  0 . 2 % en ilconazo le  and in  
th e  second case i t  was 4 w eeks a f te r  th e  second s p ra y . T h e  d eg ree  
of in fe c t iv e  ch a llen g e  can n o t be estim ated  b u t i t  w ould  be a w o rk in g  
h y p o th e s is  to  su g g es t i t  was s im ila r in  each g ro u p . I t  th u s  seems 
l ik e ly  th a t  d isease was sp re a d  b y  th e  tre a tm e n t re g im e .
T h e  sp ong ing  o f th e  lesions fo llow ed  b y  s p ra y in g  m ig h t w e ll have  
h e lp ed  to  sp read  th e  in fe c tio n  o v e r  th e  an im al's  b ody  and  th e re b y  
also made i t  more l ik e ly  to  be c o n tra c te d  b y  o th e r  c a tt le .
In  th e  in it ia l  phase o f tre a tm e n t th e  lesions in  some c a tt le  re s o lv e d . 
T h is  m ig h t h ave  been c re d ite d  to  th e  e ffic a c y  o f th e  com pound. H ow ­
e v e r ,  s im ila r r e c o v e ry , in  th is  case s p o n ta n e o u s ly , was also seen in  
some of th e  c o n tro l an im a ls . T h u s  i t 5 seemed th a t  to p ic a l en ilconazo le  
d id  not p re v e n t  la te n t in fe c tio n  em erg in g  and  th is  cou ld  p o ss ib ly  
h ave  been due to  th e  la c k  o f p e n e tra tio n  o f th e  h a ir  and  s k in .
I t  could  p e rh a p s  be a rg u e d  th a t  one reason  en ilconazo le  was not 
e ffe c tiv e  in  th is  t r ia l  was because tre a tm e n t was d e la y e d  fo r  u p  to  2  
w eeks as 1 w eeks 's  o b s e rv a tio n  was m issed . T h is  cou ld  h a v e  allow ed  
th e  b u ild -u p  o f in fe c tio n  on th e  anim als and its  t r a n s fe r  to  o th e rs  
w ith in  th e  g ro u p . I t  is th u s  p o s s ib le , i f  each lesion  w ere  tre a te d  as 
i t  a ro s e , th a t  a d if fe r e n t  re s u lt  m ig h t h ave  been o b ta in e d .
T h e  need fo r  s t r ic t  p ra c tic e  o f h y g ie n e  w hen tre a t in g  les ions to p ic ­
a lly  b y  spong ing  m ig h t also be a fa c to r  in flu e n c in g  s p re a d . In
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th is  case th e  same sponge was used to  t r e a t  each les ion  on th e  in fe c ­
te d  an im als . T o p ic a l s p ra y in g , p ro v id e d  i t  can p e n e tra te  th e  le s io n s , 
m ig h t be more co n d u c ive  to s to p p in g  s p re a d  o f r in g w o rm  once p re s e n t  
on an a n im a l.
C O N C L U S IO N
A lth o u g h  o th e r  fa c to rs  w ould h ave  a id ed  sp re a d  o f in fe c tio n  in  th is  
t r ia l  w hen u s in g  en ilco n azo le , th e  a p p lic a tio n  o f th e  d ru g  v ia  th e  
p h y s ic a l rem o val o f scabs and c ru s ts  was p ro b a b ly  th e  most im p o rta n t  
fa c to r  in  th e  sp read  and u p s u rg e  o f d isease in  th e  treated, a n im a ls .
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F ig u re  9 .1  En ilconazo le  t r ia l
In c id e n c e  and  m o rb id ity  in  tre a te d  ( □  ) 
and  c o n tro l ( •  ) g ro u p s
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T ablé 9 .2 Animals and D isease  In cid en ce
Week • D ate  A ffe c te d  A ffe c te d  A c t iv e  New New *
No. Anim als Animals Lesions L es io n s  Lesions .
(A c tu a l)  (C u m u lative ) ________ (A c tu a l)  (C u m u la tive )
o
o
T C T C ■ T C T C 1 C
19 0 1 /0 2 /8 2
20 0 8 /0 2 /8 2
21 1 5 /0 2 /8 2 3 3 3 3 9 6 9 6 9 6
22 2 2 /0 2 /8 2 4 5 4 5 21 7 14 4 23 10
23 0 1 /0 3 /8 2 5 5 5 5 34 10 18 3 41 13
24 0 8 /0 3 /8 2 5 6 5 7 44 14 21 4 62 17
25 1 5 /0 3 /8 2 4 . 6 6 9 38 18 6 7 68 24
26 2 2 /0 3 /8 2 10 8 11 11 188 27 158 9 22b 33
27 2 9 /0 3 /8 2 10 14 11 16 238 52 85 27 311 60
28 0 5 /0 4 /8 2 13 15 15 17 264 96 80 58 391 118
29 1 2 /0 4 /8 2 14 15 15 17 349 114 131 45 522 163
30 1 9 /0 4 /8 2 13 14 15 17 262 67 37 6 559 169
31 2 6 /0 4 /8 2 14 15 17 234 89 36 29 595 198
32 0 3 /0 5 /8 2 .10 10 17 176 38 46 4 641 202
33 1 0 /0 5 /8 2 12 7 17 148 27 16 2 657 204
34 1 7 /0 5 /8 2 11 4 17 17 131 9 12 669 204
35 2 4 /0 5 /8 2 4 2 17 18 65 4 5 1 674 205
36 3 1 /0 5 /8 2 5 1 17 18 48 - 1 9 0 683 205
37 0 7 /0 6 /8 2 3 0 17 18 17 0 0 683 205
38 1 4 /0 6 /8 2 2 17 18 5 0 1 0 684 205
39 2 1 /0 6 /8 2 0 17 18 0 0 0 0 684 205
40 . 2 8 /0 6 /8 2
41 0 5 /0 7 /8 2
42 1 2 /0 7 /8 2
43 1 9 /0 7 /8 2  .
44 2 6 /0 7 /8 2
45 0 2 /0 8 /8 2
46 0 9 /0 8 /8 2
47 1 6 /0 8 /8 2 ;
48 2 3 /0 8 /8 2
3 0 /0 8 /8 2
Test C o n tro l
* C a s u a lt ie s  exc luded .
T o ta l  A n im als 19
T o ta l  A n im als A f fe c te d  17
T o ta l  A n im als N o n -A ffe c te d  2
T o ta l  L es io n s  684
18
18
0
205
T = T re a te d  Anim als  
C = C o n tro l Anim als
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CHAPTER 10
O b s e rv a tio n s  on an o u tb re a k  o f r in g w o rm  in  yo u n g  
c a ttle  tre a te d  in  p a r t  w ith  tw o ty p e s  o f to p ic a l th e ra p y
oIN T R O D U C T IO N
T o p ic a l th e ra p y  o f rin g w o rm  has been a m ajor m ethod of a p p lic a tio n  
fo r  m any y e a rs . S e v e ra l com pounds h ave  been used b y  th e  a g r ic u l­
tu r a l  in d u s try  in c lu d in g  co p p er n a p h th e n a te  and cod l iv e r  o il (K o p e r -  
to x . C ro w n ) w h ich  have been a v a ila b le  fo r  o v e r 20 y e a rs . M ore recent 
l y ,  en ilconazo le  ( Im a v e ro l, C ro w n ) has been in tro d u c e d  and  was th e  
s u b je c t o f a p re v io u s  chapter (C h a p te r  9 ) .  I t  was th o u g h t a d v is a b le  
to  te s t th e  e ffic a c y  o f one o f th e  most lo n g -s ta n d in g  and  w id e ly  used  
to p ic a l a p p lic a tio n s . H o w e v e r, th e  use of u n tre a te d  c o n tro ls  was re  
s is ted  b y  th e  c a ttle  ow ners and so Im a v e ro l was used  as a c o n tro l 
co m p ariso n .
M A T E R IA L S  AND M E TH O D S
Tw o g ro u p s  o f calves co n s is tin g  of 18 B elg ian  B lue x  F r ie s ia n  (B B )  
and 18 G e lb v ieh  x  F rie s ia n  (G V )  w ere  p u rch ased  from  a d e a le r  and  
d e liv e re d  on 20th  O c to b er: 1987 w hen about a w eek o ld . In i t ia l ly  
th e y  w ere  housed in  a new c a lf house w h ich  had  o n ly  p re v io u s ly  
been used fo r  one b a tch  o f c a lv e s . No calves d eve lo p ed  r in g w o rm  in  
th is  b a tc h  a lth o u g h  th e  house was c leaned b u t no t d is in fe c te d  p r io r  
to th e  s tu d y  g ro u p 's  e n t r y :  T h e  calves w ere  d is b u d d e d  and  v a c ­
c in a te d  a g a in s t C lo s trid iu m  ch au vo e i on 17th  N o v e m b e r. A w eek  la te r  
(2 4 th  N o vem b er) th e y  w ere  w e ig h ed  and moved to  pens in  th e  h a rd e n ­
in g -o f f  accom m odation.
le f t
T h is  second housing  had  been c lean sed , d is in fe c te d  a n d /u n o c c u p ie d
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fo r  8 to  10 w e e k s . Sam pling o f th is  accommodation was u n d e rta k e n  
on 9 th  S ep tem b er p r io r  to  th e  c lean in g  p ro c é d u re s . T h e  36 ca lves  
w ere  d iv id e d  e q u a lly  acco rd in g  to  b re e d  in to  s ix  g ro u p s in  th is  
accom m odation. T h e  pens w ere  s ep ara ted  b y  a solid co n cre te  w a ll 
1-2 m (5 f t )  h ig h . T h e  calves w ere  moved to a th ir d  b u ild in g  ( th e  
D a les ) on 13 th  J a n u a ry  1988 w h ere  th e y  w ere  k e p t in  th e  tw o b re e d  
g ro u p s . A f te r  2 w eeks (2 7 th  J a n u a ry )  th e y  w ere  moved in  b re e d  
g ro u p s  to  a fo u r th  prem ises (m onopitch  b u ild in g  ; pens 1 and 2) and  
th e  tre a tm e n t t r ia l  was d isc o n tin u e d  a lth o u g h 'w e e k ly  o b s e rv a tio n  was 
s t il l  u n d e r ta k e n . No c lean in g  o r  d is in fe c tio n  o c c u rre d  in  th e  fo u r th  
u n it  p r io r  to  changes in  th e  p en n in g  o f c a lv e s . T h e y  rem ained  in  th e  
m onopitch  b u ild in g  u n t i l  s la u g h te re d  in  S ep tem ber 1988. D u r in g  th e ir  
tim e in  th e  fo u r th  prem ises th e y  moved pens (p e n  3 and  4) ag a in  in  
b re e d  g ro u p s  on 9 th  M a rc h . S u b s e q u e n tly  th e y  had  a f in a l move 
w ith in  th e  m onopitch  b u ild in g  on 22nd June (p en s  5 and  6 ) .
W eekly  o b s e rv a tio n s  w ere  p e rfo rm e d  d u r in g  th e  life  o f these anim als  
e x c e p t fo r  2 w eeks (3 /2 /8 8  and  1 0 /2 /8 8 )  u s in g  th e  p re v io u s  re c o r ­
d in g  sy s te m . As in fe c tio n  o c c u rre d  in d iv id u a lly  in fe c te d  anim als w ere  
t re a te d  w ith  e ith e r  K o p e rto x  o r en ilc o n a zo le . T h is : was a p p lie d  as a 
s p ra y  and  began  as soon as th e  f i r s t  lesion was o b s e rv e d . T h e  
f i r s t  an im al in fe c te d : was sam pled  to  co n firm  th e  d iag n o s is  o f rin g w o rm . 
K o p e rto x  was s p ra y e d  on d a y  1 , 5 , 9 and  13 ( i . e .  e v e ry  4 th  d a y )  as 
in d ic a te d  in  th e  d a ta  sh ee ts ; ( i . e .  tw ice  w e e k ly ) .  Im a v e ro l was used  
on d a y  1 , 3 , 7 , 9 , I I  as. ro u t in e ly  u n d e rta k e n  on th is  u n it  a lth o u g h  
th e  d a ta  sheets  su g g ested  th re e  to fo u r  tim es a t 3 -d a y  in te r v a ls .
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R E S U L T S
D u rin g  th e ir  s ta y  a t th e  u n it  th e re  ap p eared  to  be s e v e ra l cases o f 
r in g w o rm  (17 an im als ) and  th ese  cou ld  c o n v e n ie n tly  be d iv id e d  in to  
s ix  o u tb re a k s  a lth o u g h  fo u r  o c c u rre d  d u r in g  th e  th e ra p y  t r ia l  -  
in v o lv in g  17 o f 36 anim als in it ia l ly  in  s ix  g roups  o f 6 anim als
e a c h . O u tb re a k s  5 and 6 in v o lv e d  7 anim als not p re v io u s ly  a ffe c te d  
some o f each g ro u p .
O u tb re a k  N o . 1
T h e  f i r s t  case o f d isease in v o lv e d  2 lesions on BB c a lf 367 in  th e  
second h o u s in g  on 16th  D ecem ber 1987. These w ere  co n firm ed  to  be 
due to  T r ic h o p h y to n  v e rru c o s u m . T re a tm e n t was u n d e r ta k e n  w ith  
K o p e rto x , A th ir d  lesion was fo u n d  in  th e  fo u r th  w eek o f th e  o u t­
b re a k  and  th e  o u tb re a k  re s o lv e d  7 to 9 weeks a f te r  f i r s t  s e e n . No 
o th e r  cases o c c u rre d  in  in -c o n ta c t anim als and no re c ru d e s c e n c e  o f 
in fe c tio n  o c c u rre d  in  anim al 367.
O u tb re a k  N o . 2
T h is  in v o lv e d  GV calves in  pen  5 and  began on 6 th  J a n u a ry . F o u r  
ca lves (2 8 3 , 284 , 285, 296) w ere  in fe c te d  a t th a t  tim e . C a lf  285 had  
3 lesions and  th e  o th e r  3 h ad  1 e a c h . C a lf 283 s u b s e q u e n tly  d e v e lo p ­
ed a n o th e r les ion  on th e  th ir d  w eek o f in fe c tio n . C alves 283 and  296 
re c e iv e d  K o p e rto x  and 254 and 285 w ere  g iv e n  Im a v e ro l. C a lf  280 
showed in fe c tio n  1 w eek a f te r  th e  o th e r  4 (1 3 th  J a n u a ry )  w hen in  
th e  Dales b u ild in g  and was u n tre a te d .
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Lesions tre a te d  w ith  K o p e rto x  rem ain ed  on one anim al , fo r  3 w eeks and  
on th e  o th e r  from  4 to  6 w e e k s . On those tre a te d  w ith  Im a v e ro l 
les ions la s te d  4 to  6 weeks and  on th e  u n tre a te d  c o n tro l (2 8 0 ) r e ­
m ained fo r  7 w ee k s . T h e  to ta l o u tb re a k  las ted  8 w eeks . T h e re  was 
no re c ru d e s c e n c e  of in fe c tio n  in  a n y  o f these anim als and c a lf 281 d id  
not c o n tra c t r in g w o rm .
O u tb re a k  N o . 3
T h is  n e x t p rob lem  in v o lv e d  2 ca lves (3 6 5 , 366) fo llow ing  m ovem ent to  
th e  Dales b u ild in g  on 27th  J a n u a ry . These  may h ave  been in fe c te d  b y  
c a lf 367 o r  p e rh a p s  fo llow ing  h a n d lin g  (see la t e r ) ,  y A s ing le  lesion  
was p re s e n t in  each an im al. C a lf 365 was tre a te d  w ith  Im a v e ro l and  
th e  les ion  lasted 6 w ee k s . C a lf 366 re c e iv e d  K o p erto x  and its  les ion , 
of s im ila r size, las ted  4 w e e k s . Tw o o th e r  calves (368 and No T a g )  
d eve lo p ed  r in g w o rm . One (3 6 8 ) o c c u rre d  in  a n o n -o b s e rv a tio n  p e rio d  
and was not tre a te d ;  i t  la s te d  4 w eeks . T h e  o th e r  c a lf (N o  T a g )  had  
a s in g le  lesion  fo r  1 w e e k .
O u tb re a k  N o . 4
T h is  was aga in  in  BB calves in  th e  m onopitch b u ild in g  and  was in  pen  
2 w h ich  p re v io u s ly  had  n o t shown in fe c t io n . I t  is co n s id ered  a sepa­
ra te  o u tb re a k  because o f its  l ik e ly  o r ig in  (see la t e r ) .  T h re e  anim als
C a lf
w ere  in v o lv e d , 2 d eve lo p in g  one les ion  on th e  head a n d /3 6 0  h ad  3 s ites  
of in fe c tio n  on 27th  J a n u a ry . C a lves  360 and 361 re c e iv e d  Im a v e ro l 
and  362 was tre a te d  w ith  K o p e r to x . T h e  lesions on a ll 3 anim als  
re s o lv e d  w ith in  3 w eeks .
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O u tb re a k  N o . 5
T h is  o c c u rre d  on 6 th  A p r i l  1988, 4 weeks a f te r  a change o f p en n in g  
in  th e  m onopitch  b u ild in g  and  was co n s id ered  to  in v o lv e  o n ly  BB  
an im a ls . F iv e  anim als w ere  in v o lv e d , 2 o f these (3 6 0 , 366) had  2 
les ions la s tin g  one w e e k . T h re e  o th e r  calves (3 5 6 , 364, No T a g ) w ere  
also in fe c te d . C a lf  356 showed up  to  16 lesions b e g in n in g  on 6th  
A p r i l .  No Tag  c a lf showed 1 lesion  w h ich  rem ained fo r  7 weeks and  
c a lf 360 (p re v io u s ly  in fe c te d )  also had  1 lesion at th e  s ta r t  o f th e  
o u tb re a k . C a lf 364 showed a lesion fo r  1 w eek on 27th  A p r il  and  on 
th e  4 th  M ay c a lf 366 had  2 lesions aga in  fo r  1 w eek .
O u tb re a k  N o. 6
T h is  o c c u rre d  a t th e  same p e rio d  in  GV anim als in  pen 3 o f th e  mono­
p itc h  b u ild in g . F o u r anim als (2 9 2 , 297, 298, 299) w ere  in v o lv e d , th e  
f i r s t  (2 9 8 ) on 6 th  A p r il  h ad  5 - 1 0  sm all les io n s . C a lf 299 had  4 
les ions on the  same d a y . C a lf 297 was f i r s t  o b served  on 13th  A p r il  
w ith  o v e r  12 lesions and  292 had  5 - 1 0  lesions on 20th  A p r i l .  A ll 
in fe c te d  c a ttle  w ere  tre a te d  on 4 th  M ay and th e n  6 th , 8 th  and  10 th  
M a y . Lesions la s te d  1 to  8 w eeks and w ere  a ll res o lv e d  4 w eeks a f te r  
th e  use o f Im a v e ro l.
Sam ples o f h a ir  and d e b ris  fro m  th e  en v iro n m e n t ta k e n  p r io r  to  th e  
e n t r y  o f th e  c a ttle  (9 th  O c to b e r 1987 ) d id  no t p ro d u ce  T .  v e rru c o s u m . 
H o w ever th e  fu n g u s  was iso la ted  from  samples from  selected  cases .
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D IS C U S S IO N
T h e  o r ig in  o f each  o u tb re a k  is no t c le a r . H o w e v e r, as in fe c tio n  : 
was no t d e te c te d  w hen th e  prem ises w ere  sam pled , i t  d id  suggest 
th a t  each o u tb re a k  could  be co n s id ered  a s e p a ra te  in c id e n t .
O r ig in  o f o u tb re a k s  
O u tb re a k  N o . 1
In  th e  in it ia l  o u tb re a k  th e  g ro u p  of BB ca lves was d eh o rn ed  and  
vacc in a te d  a g a in s t C lo s tr id iu m  chau vo e i on 17 th  N ovem ber 1989. T h e  
anim als w ere  w e ig h ed  and m oved from  a p p a re n t ly  clean and non­
in fe c te d  new  accom m odation to  c leansed  and d is in fe c te d  pens 1 w eek  
la te r  on 24 th  N ovem ber 1987. A t th e  tim e o f o p e ra tio n s  a fem ale  
s tu d e n t w o rk in g  on th e  u n it  c o n tra c te d  rin g w o rm  on a fo re a rm  and  
since she was re p o rte d  to  be re lu c ta n t  to c o v e r th e  la rg e  lesion  w ith  
h e r  s leeve i t  is p ro b a b le  th a t  w hen h o ld in g  th e  ca lves fo r  o p era tio n s  
the  a ffe c te d  arm  ru b b e d  a g a in s t th e  s ites  cau s in g  lesions on anim al 
367. T h e  in c u b a tio n  p e rio d  is u s u a lly  ab o u t 28 days  and so th e  tim e  
of in fe c tio n  could  w e ll h ave  been th e  d a te  o f d is b u d d in g , 29 days  
b e fo re  th e  f i r s t  s ig n . A lte r n a t iv e ly ,  th e  tools and  w e ig h in g  m achine  
may h ave  tra n s m itte d  in fe c t io n .
O u tb re a k  N o . 2
T h e  f i r s t  s igns o f r in g w o rm  in  th e  second outbreak w ere  o b s e rv e d  on 
6th  J a n u a ry  1988 in  GV ca lves in  pen L5 in  th e  fo llo w -o n  a re a . F o u r  
of th e  6 anim als -  296 , 283, 284, 285 -  re v e a le d  head  lesions 26 days  
a f te r  c a tc h in g , h a n d lin g  and  v acc in a tio n s  on 11 th  D ecem ber 1987.
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This: perh ap s s u g g e s ts  d issem ination  of in fection  at that tim e.
O u tb re a k  N o . 3
D isease ap p e a re d  in  2 BB anim als on 27 th  J a n u a ry  in  a m onopitch pen  
and in  a g ro u p  fo rm e r ly  in  pen  L 3 , th e  s ite  o f th e  in it ia l o u tb re a k .  
C a tc h in g , h a n d lin g  and v acc in a tio n s  on 28th  D ecem ber 1987 p ro b a b ly  
co n veyed  in fe c tio n  in  th is  case . T h e  in c u b a tio n  p e rio d  w ould  h ave  
been 30 d a y s .
O u tb re a k  N o . 4
T h is  in c id en ce  fo llow ed  a p a tte rn  s im ila r to  o u tb re a k  n o . 3 in  fo llo w -  
up pen  L2 and also o c c u rre d  30 days a f te r  c a tc h in g , h a n d lin g  and  
v acc in a tio n s  in  3 BB anim als (3 6 0 , 361 , 362) on 28th  D ecem ber 1987. 
th e  f i r s t  s igns o f d isease w ere  on 27 th  J a n u a ry . S eg reg a tio n  o f a n i­
mals in  th e  s ix  fo llo w -o n  pens was more or less com plete and no o th e r  
a c tiv it ie s  w ere  c o n s id ered  to  be re la te d  to th e  in c id en ce  o f d isease .
O u tb re a k  N o . 5
T h is  in c id en ce  became e v id e n t on 6 th  A p r i l  19.88, some 10 w eeks a f te r  
o u tb re a k  n o . 4 and  4 w eeks a f te r  m ovem ent o f BB anim als from  pen  2 
to  pen  4 in  th e  m onopitch accom m odation. T h e  pens w ere  d i r t y  w ith  
no rem o va l o f l i t t e r ,  n o r d is in fe c t io n . T h e re  was also h a n d lin g ,  
w e ig h in g  and  v is its  to  common m eeting  p la c e s . H o w ever th e  po ss ib ility  
of s p re a d  from  th e  p re v io u s ly  c lin ic a lly  a ffe c te d  anim als cou ld  n o t be  
ru le d  o u t.
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O u tb re a k  N o . 6
T h e  in c id en ce  in  o u tb re a k  n o . 6 fo llow ed  th e  same p a tte rn  as o u t­
b re a k  n o . 5 . E ig h te e n  GV c a tt le  w ere  moved from  m onopitch pen 1 
to  m onp itch  pen 3 on 9 th  M arch  1988 and  28 days la te r ,  on 6 th  A p r i l ,  
r in g w o rm  lesions w ere  o b s e rv e d .
As in fe c tio n  so o fte n  fo llow ed  m ovem ent, th e  v a rio u s  co llec tin g  areas
in fe c tio n
and  h a n d lin g  eq u ip m en t d id  seem to  be a possib le  source o f/. H o w ever  
( 3  a n o th e r e x p la n a tio n  could  be th a t  th e  s tre s s  o f ch anged  ro u tin e
allow ed do rm an t spores on th e  c a ttle  to g erm in a te  and cause in fe c t io n .
S p read  o f d isease p ro d u c in g  a h ig h  le v e l o f in c id en ce  and m o rb id ity  
was p o ss ib ly  no t e v id e n t because th e  le v e l o f in fe c tio n  was r e la t iv e ­
ly  low in  th e  en v iro n m e n t due to c lean s in g  and d is in fe c tio n  p ra c tic e s , 
Disease was also p ro b a b ly  lim ite d  b y  e a r ly  tre a tm e n t w hen com pared  
w ith  o th e r  t r ia ls .
o T h e  m o rb id ity  le v e l was low  and  lesions w ere  fe w , small and  s h o r t ­l iv e d . In  th e  seco n d ary  o u tb re a k s  5 and  6 b etw een  6th  A p r il  1988 
and  20th  M ay 1988 th e re  was d e layed  tre a tm e n t and m any m ore lesion  
d e v e lo p e d . T h is  d em o n stra ted  th e  im p o rtan ce  o f d ea lin g  w ith  f i r s t  
le s io n s , c o n tro llin g  sp read  in  anim als and g ro u p s .
in
T h e  d ru g s  u s e d /th is  t r ia l  w e re  co p p e r n a p h th e n a te  and e n ilco n azo le . 
T h e  co p p e r com pound was in tro d u c e d  a ro u n d  1956. T h e  d a ta  sheet 
ad v ises  'Do not s c ra p e , b ru s h  o r rem ove rin g w o rm  c r u s ts '.  E n ilc o n ­
azole was in tro d u c e d  ab o u t 1981. T h e  d a ta  sheet adv ises  th a t  th e  
d ru g  does not p e n e tra te  and  th a t  i t  is n e cessa ry  to  b ru s h  lesions to
131
orem ove s c a b s .
In  th e  o u tb re a k s  u n d e r  r e p o r t ,  les ions w ere  not s c ru b b e d , scrap ed  o r  
b ru s h e d  d u r in g  th e r a p y .  In  a d d itio n  th e  c o p p er com pound was p r e ­
p a re d  as a l iq u id  fo r  s p ra y in g  r a th e r  th a n  used as an ae ro so l.
C om parison o f th e  e ffe c ts  o f th e  tw o d ru g s  in v o lv e d  p ro v id e s  l i t t le
(T a b le  1 0 .1 )
ev id en ce  o f d iffe re n c e s  / D u ra tio n  o f lesions in  one case o f K o p e rto x  
th e ra p y  ( 7 - 9  w eeks -  o u tb re a k  n o . 1) ap p e a re d  to  be s lig h t ly  lo n g ­
e r  th a n  in  a n y  tre a te d  w ith  Im a v e ro l b u t o v e ra ll b e n e fits  ap p eared  
s im ila r . B o th  th e ra p ie s  w ere  a id ed  b y  e a r ly  a p p lic a tio n  and b e fo re  
in fe c te d  scabs and  scales h ad  d ro p p ed  to  th e  flo o r o r  been  r u b ­
bed o ff  on o th e r  an im als . B o th  th e ra p ie s  w ere  p ro b a b ly  a ided  b y  th e  
a p p a re n tly  low w e ig h t o f in fe c tio n  in  th e  e n v iro n m e n t. L a te r ,  in  
o th e r  o u tb re a k s , d e la y e d  tre a tm e n t m eant sp read  h ad  o c c u rre d  on th e  
anim als an d  in  th e  e n v iro n m e n t. Anim als w ere  a ffe c te d  in  o u tb re a k s  
nos. 5 and  6 p o s s ib ly  because e a r l ie r  cases in  th e  g ro u p s  w ere  r é ­
s is te n t o r immune fo llo w in g  p re v io u s  in c id e n c e . In  o u tb re a k  n o . 5 
th e  d isease o c c u rre d  2 w eeks a f te r  o u tb re a k s  no s . 1 to  4 and  w ith  
d e layed  tre a tm e n t m any le. sions o f v a ry in g  size o c c u rre d . In  1. 
anim al 16 such s ites  w ere  co u n ted  on one occasion . In  o u tb re a k  no .
6 ag a in  m u ltip le  lesions o c c u rre d  in  4 an im als .
An e a lie r  (198171982) c o n tro lle d  d ru g  t r ia l  u s in g  Im a v e ro l showed  
more lesions in  t re a te d  th a n  in  u n tre a te d  c o n tro l an im als , p o ss ib ly  
because sp o n g in g  and  rem o va l o f scabe caused s p re a d  o f th e  fu n g u s .
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C O N C L U S IO N S
In  a ll u n tre a te d  n a tu ra lly  o c c u rr in g  o u tb re a k s  a t th is  u n it  re c o rd e d  
b y  the a u th o r , m o rb id ity  has been 95 -  100%. In  th is  t r ia l  th e  m or­
b id ity  has been lo w e r p ro b a b ly  because o f p re v e n t iv e  m easures re d u c ­
in g  w e ig h t o f in fe c tio n  and e a r ly  th e ra p y .
Lesions h ave  been fe w , small and  o f s h o rt d u ra t io n .
T h e  fin d in g s  in  com parison w ith  o th e r  c o n tro lle d  tr ia ls  dem o n stra te  
th a t  th e ra p y  alone is uneconom ic, w a s te fu l and in e ffe c t iv e  on estab ­
lis h e d  d isease .
I t  m ust also be concluded  th a t p h y s ic a l rem o va l o f scabs ad v ised  b y  
d ata  sheets in  th e  a p p lica tio n  o f to p ica l ag en ts  is d a n g e ro u s .
T h e re  may also be a d v a n ta g e  in  a p p ly in g  o il based th e ra p e u tic s  to  
aid  p e n e tra tio n  and p e rs is ta n c e  o f th e  fu n g ic id e .
A p p e n d ix  1 shows d u ra tio n  o f n a tu ra lly  o c c u rr in g  o u tb re a k s  w h e re  no 
th e ra p y  has been a p p lie d . T h ese  f ig u re s  s e rv e  to  d em o n stra te  th e  
va lu e  o f p re v e n t iv e  m easures and  e a r ly  th e ra p y  in  o u tb re a k s  no s . 1 
to  4 .
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CHAPTER 11
G e n e ra l aspects o f th e r a p y , c o n tro l and  
p re v e n tio n
oGeneral factors im peding e ffic ien t and economic th erap y
A h ig h  in c id en ce  o f rin g w o rm  on c a ttle  re a r in g  prem ises re s u lts  from
h e a v y  le v e ls  o f in fe c tio n  in  th e  e n v rio n m e n t and  on th e  an im als , 
was
This/^suggested in  th e  e a r ly  s tu d ies  (see  C h a p te rs  2 , 3 , 4 , 5 ) .  W ith  
such in fe c tio n  th e  m o rb id ity  in  in d iv id u a l g ro u p s  is  u s u a lly  v e ry  h ig h . 
F re q u e n tly  95 -  100% of anim als in  in d iv id u a l g ro u p s  a re  in v o lv e d  im  
n h e a v ily  in fe c te d  p rem ises . T h e  lo n g e v ity  o f th e  fu n g u s . T r ic h o ­
p h y to n  v e rru c o s u m , in  th e  ra n g e  o f 4% to 5 y e a rs  (M c P h e rs o n , 1 9 5 7 b ), 
h e lp s  th e  b u ild -u p  o f in fe c tio n  in  accom m odation, w e ig h in g  m ach ines, 
common m eeting p la c e s , tools and o th e r  e q u ip m e n t. D e layed  th e ra p y  
in  such cases o f h ig h  m o rb id ity  re n d e rs  th e  c o n tro l m easures in e ffe c ­
t iv e  and w a s te fu l.
F a u lty  ap p lica tio n  o f d ru g  p re p a ra tio n s  may also be c o u n te rp ro d u c tiv e
can lead  to  of
-  even  fo llow ing  d a ta  sheet ad v ice  in  some c a s e s /s p re a d ;/ in fe c tio n  and  
th e re b y  p re v e n ts  c o n tro l. B ru s h in g , s p ra y in g , w a s h in g , s c ru b b in g ,  
s c ra p in g  and rem o vin g  scabs and c ru s ts  as re q u e s te d  b y  th e  d ire c ­
tions fo r  Im a v e ro l and su g g ested  fo r  D e fu n g it  and  M y c o p h y t ap p ears  
to  m u ltip ly  th e  n u m b er of lesions v e r y  re a d i ly .  T h is  is  d e m o n s tra te d  
b y  th e  f ig u re s  shown in  th e  Im a v e ro l t r ia l ,  w hen  th e re  w ere  th re e  
tim es m ore lesions in  t r ia l  anim als th a n  in  c o n tro ls  (see  C h a p te r  9 ) .  
T h e  d a ta  sheet a d v is in g  on a p p lic a tio n  o f K o p e rto x  condem ns such  
m ethods. T h e  c o n tra c tio n  o f in fe c tio n  and  p ro d u c tio n  o f les ions  needs  
l i t t le  ru b b in g  o r trau m a fo r  i t  to  o c c u r . In te r -a n im a l g ro o m in g , l ic k ­
in g , s u ck in g  and ru b b in g  in  c row ded  pens also fa c ilita te s  s p re a d  
(C h a p te rs  1 , 6 ) .
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oIn  e s ta b lis h e d  disease not o n ly  w ill much in fe c tio n  a lre a d y  be dep o s ited
in  th e  e n v iro n m e n t b u t also la id  deep in  th e  s k in , h a ir  fo llic les  and
u n d e r  th e  coat w h ere  m any d ru g s  w ill fa il  to  p e n e tra te . In  a d d itio n ,
p e rs is te n c e  on th e  coat o f m any p re p a ra tio n s  is l ik e ly  to  be low .
p ro b a b ly
T h is  makes re p e a te d  th e ra p y  n ecessa ry  b u t/u n e c o n o m ic a l. K o p e rto x  
a d v is e rs  em phasise th e  deep p e n e tra tio n  o f th e  p re p a ra t io n , w h ils t the  
Im a v e ro l d a ta  sheet s ta tes  th a t  th e  p re p a ra tio n  is no t a b s o rb e d . P re ­
sum ably  o th e r  w a te r-b a s e d  so lu tions h ave  lim ited  p e rs is te n c e  and p en e ­
tra t io n  on tre a te d  an im als .
O th e r  im p o rta n t fa c to rs  a rise  in  th e  a p p lic a tio n  o f to p ica l th e ra p y . A ll 
th e  lesions may not be o b served  a t th e  tim e o f tre a tm e n t. On m any  
anim als lesions h ave  been fo u n d  u n d e r  th e  jaw  and f re q u e n t ly  u n d e r  
th e  ta il  and  in  th e  p e r ia n a l re g io n  in  o ld e r  c a lv e s . W hils t les ions a re  
r a r e ly  fo u n d  on th e  abdom en and t r u n k  i t  is a ll too easy to  miss those  
on th e  r e a r  o f th e  an im als . A p p lic a tio n  o f system ic th e ra p y  overcom es  
th is  p ro b le m . H o w ever i t  may also be beset w ith  d if f ic u lt ie s  w h ere  in d i-  
v id u a l anim als do not absorb  o r ass im ila te  s u ff ic ie n t d r u g .
T h e  c o n tin u e d  in fe c tio n  in  in d iv id u a l g ro u p s  can also im pede e ff ic ie n c y  
of d ru g s  w h ere  th e re  is no se g re g a tio n  o f anim als from  o th e r  in fe c te d  
g ro u p s , re c o v e re d  anim als o r access to  con tam inated  eq u ip m en t o r  
e n v iro n m e n t. T h e  fu n g u s  may o fte n  be d if f ic u lt  to  f in d  in  th e  e n v ir ­
onm ent and  so i t  is h a rd  to id e n t ify  a p o te n tia lly  in fe c te d  b u ild in g .
I f  th e ra p y  is d e layed  th en  o fte n  th e  d e g re e  o f in fe c tio n  a v a ila b le  fo r  
tran sm iss io n  is g re a t . In fe c te d  m a te ria l may also h a v e  d ro p p e d  to  th e  
g ro u n d  o r lodged  on walls o r b a r r ie r s .  In  some p laces i t  m ay n o t be
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possib le  to  d is in fe c t th e  a reas  th o ro u g h ly  e ith e r  w hen th e  pen  is 
occup ied  o r a f te r  v a c a tio n .
S uccess fu l e a r ly  th e ra p y  in  dean  s u rro u n d in g s  may be u n p ro d u c tiv e  in
th a t w h ere  th e re  is  la te r  e x p o s u re  to in fe c tio n , d isease m a y /b re a k  o u t. 
IT also
H o w e v e r, w ith  spontaneous re c o v e ry  th e re  is /a c q u ire d  re s is ta n c e  o r  
im m u n ity . T h is  p re v e n ts  re c ru d e s c e n c e  o r  re c u rre n c e  o f in fe c t io n , 
ïh u s  anim als re c o v e r in g  n a tu ra lly  from  rin g w o rm  w ith o u t th e ra p y  
rem ain  fre e  from  disease th e r e a f te r  (see C h a p te rs  1 , 6 ) .
Id e a l fa c to rs  p ro d u c in g  e f f ic ie n t and economic c o n tro l b y  th e ra p y
H rs t  lesion  th e ra p y  s u p p o rte d  b y  p re v e n tio n , h u s b a n d ry , h y g ie n e  and  
m easures
d is in fe c t io n /a p p e a r  to be s ig n if ic a n t fa c to rs  in  the  c o n tro l o f r in g w o rm  
in  c a ttle  (see C h a p te r  2 ) .  T h e  re s u lts  p ro d u ced  in v o lv e  a s a v in g  o f 
tim e and m oney in  re d u c in g  in c id e n c e . T h is  is e s p ec ia lly  so on prem ­
ises w h e re  in fe c tio n  has p re v io u s ly  o c c u rre d  due to  th e  absence o f 
and
these  p re c a u tio n s /w h e re  c u r r e n t ly  th e  r is k s  of in tro d u c in g  in fe c tio n  
are  f re q u e n t  th ro u g h  p u rc h a s e  o f c a lv e s .
T h e  va lu e  o f e a r ly  th e ra p y  has also been em phasised b y  H o rro x  (1 9 7 6 ), 
I t  may be a ided  b y  v ig ila n c e  in  a 2 8 -d a y  in cu b a tio n  p e rio d  fo r  f i r s t  
signs o f d isease fo llo w in g  m oving o r  m ix ing  ca lv e s . T h e  p re d ile c tio n  
sites should  be exam in ed , e s p e c ia lly  th e  head and a ro u n d  th e  eyes  
e tc . T h e  f i r s t  ev id en ce  is f r e q u e n t ly  a sw elling  in  th e  su sp ic ious  a re a . 
T h e n  th e  g re y -w h ite  scales a p p e a r among the  th in n in g  h a ir s .  E a r ly  
s e g re g a tio n  o f ca lves w ill lim it s p re a d , esp ec ia lly  w hen th e y  a re  
in it ia l ly  re a re d  in  s in g le  p e n s .
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T h e ra p y  u s in g  a to p ica l o il-b a s e d  d ru g  may be used  e a r ly  to  stop
fu r t h e r  in fe c tio n  b u t i t  m ust be s p ra y e d  on. and  not s p o n g e d , w ashed
d ru g
o r fo rc ib ly  a p p lie d . R e p e a te d /a p p lic a tio n s  may a id  p e n e tra tio n  and
agen ts
s p re a d . S p ra y in g  w ith  th e ra p e u t ic /o f .  l ik e ly  p laces w h ere  in fe c tio n  
may h a v e  d ro p p e d  in  scales o r scabs is fe a s ib le  and  h e lp fu l i f  anim als  
a re  in  lim ited  accom m odation. In  a ll cases i t  is im p o rta n t to  check  
p ro b a b le  sources o f in fe c tio n  and s e g re g a te  w h e re v e r  p ra c tic a b le . In  
p a r t ic u la r ,  m etal b a rs  b etw een  pens an d  feed  tro u g h s  a g g ra v a te  m o r-  
( 2 )  b id ity  and  sp read  and w a rra n t  c lean s in g  a n d , i f  p o s s ib le , d is in fe c t io n .
D u r in g  th is  p re s e n t s tu d y  a v e ry  m arked  fa ll in  in c id en ce  and  m o rb id ­
i t y  w h ere  h u s b a n d ry , h y g ie n e  and  d is in fe c tio n  m easures h a v e  been  
im plem ented  has been o b s e rv e d . T h is  has led  to  f u r th e r  lim ita tio n  o f  
disease in  in d iv id u a l anim als tre a te d  e a r ly  in  such s u rro u n d in g s .
T h ese  fin d in g s  may be checked  a g a in s t those o c c u rr in g  in  spontaneous  
re c o v e ry . T h e  e ffic a c y  of d ru g s  m ay be m on ito red  b y  a sm all n u m b e r  
of a ffe c te d  anim als in  an y  t re a te d  g ro u p  w ith  fe w , sm all les ions  and  
l i t t le  o r no sp read  o f d isease . D u ra tio n  o f lesions is less th a n  th e  
a v e ra g e  4 w e e k s , d u ra tio n  in  th e  anim als is m inim al and  less th a n  th e  
mean o f 8 w eeks and o u tb re a k s  la s t on a v e ra g e  less th a n  18 w e e k s . 
T h ese  fin d in g s  a re  th e  re s u lt  o f m any y e a rs  o f s tu d y  b y  n a tu ra lly  
o c c u rr in g  o u tb re a k s  and re p re s e n t spontaneous re c o v e ry  f ig u re s  fo r  
u n tre a te d  g ro u p s  o f anim als w h ich  h a v e  not been  in te rm ix e d  en ro u te  
to  m a tu r ity .  R es istance and  im m u n ity  a p p e a r to develop in  th e s e  p e r i ­
od s . R e c u rre n c e  has not been  o b s e rv e d  in  p re v io u s ly  in fe c te d  
anim als b u t spores may rem ain  a liv e  on th e  anim als and  in  th e  e n v iro n ­
m en t.
o
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C onsidering the e ff ic a c y  and econom ics of th erap y  in the control of
rin g w o rm  in  c a ttle  in v o lv e s  a m u lt ip lic ity  of fa c to rs . T h e  cost of 
b y  th e
th e ra p y  is a ffe c te d  /  n u m b er o f anim als to  be tre a te d  and  th e  cost of 
tim e and  la b o u r  em ployed in  tre a tm e n t. R educing  th ese  fa c to rs  in  th e  
m an n er p o r tra y e d  in  th is  d iscuss ion  th e re fo re  aims fo r  economy and  
e ffic ie n c y  o f c o n tro l m easures in  th e  in te re s ts  o f an im al h e a lth  and
p u b lic  h e a lth . T h e  m ajor fa c to rs  in  a c h ie v in g  these  low leve ls  o f in ­
c idence and  m o rb id ity , e x te n t o f les ions and le v e l o f in fe c tio n  in c lu d e  
2 2  p re v e n t io n , h u s b a n d ry , h y g ie n e  and  e a r ly  th e ra p y  o f f i r s t  les io n s .
T h is  may seem re p e t it iv e  b u t th e  p o in ts  h ave  been p ro v e n  in  d ru g  
tr ia ls  and  b y  o b s e rv a tio n s  o f a ll aspects  o f th e  d isease .
"Therefore a su g g es ted  m ethod fo r  a s c e rta in in g  r in g w o rm  in fe c tio n  
leve ls  is as fo llow s : -
1 . A c o n tro l g ro u p  m ust a lw ays  be p re s e n t to  m easure
spontaneous re c o v e ry .
o
2 . T h e  c a ttle  should  h a v e  been m on ito red  from  b ir th .
3 . T h e  anim als should  be exam ined  a t s h o rt in te r v a ls ,
e .g .  w e e k ly .
4 . T h e  p o s itio n , n u m b er and  size  o f r in g w o rm  lesions  
should  be n o te d .
5 . T h e  n a tu re  o f th e  les ions  shou ld  be re c o rd e d  a t each v is it
6 . T h e  d u ra tio n  o f lesions shou ld  be re c o rd e d .
7 . T h e  d u ra tio n  of d isease on an im al should  be re c o rd e d .
8 . T h e  anim als should  be m o n ito red  fo r  re c ru d e s c e n c e  of
in fe c t io n .
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9 . Samples o f in fe c tio n  shou ld  be used fo r  id e n tif ic a tio n  of causal agents.
10 . D e ta ils  o f a ll d isease and its  th e ra p y  should  be re c o rd e d .
11 . L ik e ly  sources o f r in g w o rm  should be a s c e rta in e d .
12 . A ll m ovem ents and m ix in g s  o f th e  anim als should  be re c o rd e d .
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T h e  c o n tro l o f rin g w o rm  in  c a ttle  in v o lv e s  kn o w led g e  o f some aspects  
of th e  ep izoo logy  o f th e  d isease , g e n e ra l p re v e n tio n  m easu res , th e ra p y  
and spontaneous re c o v e ry , as w ell as th e  p o s s ib ility  o f n u tr it io n a l  
d e fic ie n c ie s . H o w e v e r, m any fa c to rs  a p p e a re d  to  a ffe c t c o n tro l o f th e  
d isease . T h e  lo n g e v ity  o f spores in  b u ild in g s  seemed to be l i t t le  
know n o r u n d e rs to o d  and as spores h aveb een  s ta te d  to be v iab le  fo r  
4 to 5 yea rs  aw ay from  th e  an im al b o d y  in  b u ild in g s , and s e v e ra l months 
( 3  ou tdoors  (M c P h e rs o n , 1 9 5 7 b ), : th is  m ust be an o bstac le  in  c o n tro l.
T h e  le v e l o f in fe c tio n  b u ild -u p  in  b u ild in g s  was a h id d e n  h a z a rd  
w h ere  h y g ie n e  is lim ited  and  d is in fe c tio n  n o t p ra c tis e d . M odern  
in te n s iv e  and s e m i-in te n s iv e  h u s b a n d ry  a p p e a re d  to  p ro v id e  accommo­
d atio n  from  w h ich  l i t t e r  was not rem oved  b e tw een  d if fe re n t  b atch es  of 
an im als , and  w h ere  th e  feed  system  m ig h t no t be s u itab le  fo r  th e  in ­
tro d u c tio n  o f system ic d ru g s  o r  th e ir  u p ta k e  on a c o n tro lle d  b as is .
o D ru g  te s tin g  and tr ia ls
In  co n d u c tin g  te s ts  and tr ia ls  w ith  d ru g s  in te n d e d  to c o n tro l rin g w o rm  
in  c a ttle  i t  is es s e n tia l to heed  th e  in fo rm a tio n  and  ad v ice  in  th e  re s ­
p e c tiv e  d a ta  s h e e ts . I t  is also n e c e s s a ry  w hen assessing  th e  va lu e  of 
th e ra p y  to  use a com p reh en s ive  o b s e rv a tio n  code and  keep  re c o rd s  to  
fa c ilita te  com parison betw een  d ru g  te s t re s u lts  and  re s u lts  o f sp o n ta n ­
eous re c o v e ry  in  u n tre a te d  c o n tro l an im als .
D u r in g  th is  p re s e n t s tu d y  th e  system ic d ru g  g r is e o fu lv in  was used  in  
in  th e
one t r ia l  w h ile  /  second , th ir d  and  fo u r th  t r ia ls  to p ic a l d re s s in g s  w ere  
a p p lie d .
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G ris e o fu lv in
T h e  system ic d ru g  g r is e o fu lv in  (F u lc in , C oopers and  G r is o v in , P itm an  
M oore) has been used fo r  25 to 30 y e a rs . One a d v a n ta g e  o f th e  su b ­
stance is th a t  i t  m ay be ad m in is te red  in  th e  food ra tio n  o f th e  anim als
and  h a n d lin g  is th u s  a v o id e d . A lso th e  a ffe c te d  b a tc h  may a ll be
d isease
tre a te d  w h e th e r  v is ib ly  a ffe c te d  o r in c u b a tin g /. T h e  d ru g  does n o t 
k i l l  spores b u t th w a rts  th e ir  a c t iv ity  in  th e  la y e rs  o f th e  s k in . How ­
e v e r ,  spores may rem ain  a liv e  in  th e  co a t, on th e  s k in  and  in  th e  
e n v iro n m e n t to  cause re - in fe c t io n  w h ere  p re c a u tio n s  a re  n o t ta k e n  to  
p ro te c t anim als a g a in s t such re c u rre n c e .
A g ro u p  o f 10 te s t anim als was em ployed w ith  9 c o n tro l anim als (C h a p ­
te r  7 ) .  D isease in  th e  te s t g ro u p  was h a lte d  and  d u ra t io n  in  th e  
g ro u p  was 9 w eeks , w h ils t in  th e  c o n tro l g ro u p  d isease p e rs is te d  fo r  
16 w eeks .
T h e  to p ica l rem edies a re  each' based on d if fe re n t  su b s ta n c e s .
N atam ycin  (M y c o p h y t, G is t-b ro c a d e s )
form  to  p re p a re
T h is  p re p a ra tio n  conta ins  n a tam yc in  in  a p o w d er / su s p e n s io n . T h e  
d ata  sheet s ta tes  th a t  'th e  suspension  can be a p p lie d  b y  s p ra y in g  o r  
s p o n g in g . In  mass tre a tm e n t o f c a ttle  s p ra y in g  m ay be p re fe r a b le .  
F o r th e  in d iv id u a l tre a tm e n t o f horses and c a tt le , sp o n g in g  dow n th e  
a ffe c te d  a rea  is a d v is e d . In  mass tre a tm e n t, th e  e n t ire  b o d y  s u rfa c e  
of a ll anim als (in fe c te d  and n o n -in fe c te d ) should  be s p ra y e d  in  o rd e r  
to  p re v e n t  a n y  sp read  from  in fe c te d  anim als not y e t  show ing v is ib le
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ole s io n s '.
C h a p te r  8 re c o rd s  th e  te s tin g  of n a tam ycin  on 18 anim als w ith  18 
anim als in  th e  c o n tro l g ro u p . No limitation o f d isease was re c o rd e d  o r  
o b s e rv e d  and no s ig n if ic a n t d iffe re n c e  in  d u ra tio n  o f d isease was 
fo u n d  betw een  th e  te s t g ro u p  (22 w eeks) and  c o n tro l g ro u p  (21 w e e k s ). 
T h e  la s t new lesions in  th e  c o n tro l g ro u p  w ere  3 w eeks e a r l ie r  th a n  in  
th e  tre a te d  g ro u p . The c o n tro l g ro u p  had  fe w e r  lesions (2 4 0 ) th a n  th e  
tre a te d  g ro u p  (340 les io n s ) (see T a b le  8 .1 ) .
En ilconazo le  ( Im a v e ro l, C ro w n )
T h is  p re p a ra tio n  was lau n ch ed  about 1982 and is recom m ended fo r  whole 
b ody s p ra y in g  in  c a ttle  b u t i t  is recom m ended th a t  c ru s ts  a re  rem oved  
b y  a h a rd  b r u s h . C attle  should  be washed w ith  th e  d ilu te d  e m u ls io n . 
F u r th e r  in fo rm atio n  states  th a t Im a v e ro l is no t a b s o rb e d  b y  th e  s k in .
In  C h a p te r  9 , 19 te s t anim als and 18 c o n tro l anim als w ere  in v o lv e d  in  
th e  te s t of en ilco n azo le . No b e n e fic ia l e ffe c ts  w ere  seen in  th e  te s t  
g ro u p  and th e  tre a te d  anim als had  more le s io n s , and  d isease p e rs is te d  
lo n g e r (19 w eeks) th an  in  th e  c o n tro l g ro u p  (17 w e e k s ) . T h e re  was 
no h a lt in g  o f d isease in  t re a te d  anim als -  i f  such h ad  o c c u rre d  i t  
w ould h a v e  been noted  on th e  lesions la d d e r  o f T a b le  9 .1 .  T h e n  also  
a gap w ould  h ave  o c c u rre d  u n t i l  new  in fe c tio n  com pleted  in c u b a tio n  
(see C h a p te r  9 ) .
T h e  tw o to p ic a l d ru g s , natam ycin  and en ilco n azo le , d id  n o t p ro d u c e  
b e t te r  re s u lts  in  th e  tre a te d  anim als th a n  spontaneous re c o v e ry  in  th e  
co n tem p o rary  c o n tro ls .
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C o p p e r n a p h th e n a te  and en ilconazo le
T h e  o b jec t o f th is  t r ia l  was to  com pare th e  va lu e  o f co p p e r n a p h th e n a te  
tre a tm e n t a g a in s t a p rev io u s ly  te s te d  th e ra p y , en ilco n azo le .
C o p p e r n a p h th e n a te  and cod l iv e r  o il (K o p e r to x , C ro w n )
T h e  d a ta  sheet d ire c tio n s  a re  fo r th r ig h t ;  c o n tra - in d ic a t io n s , w a rn in g s  
e t c . -  'Do not s c ra p e , b ru s h  o r rem ove r in g w o rm  c ru s ts . K o p e rto x
( 3  w ill p e n e tra te  and  k i l l  in fe c tio n  (rem o va l of c ru s ts  sp read s  in f e c t io n ) . '
f u r th e r  in fo rm a tio n  -  'K o p e rto x  p e n e tra te s  d e e p ly , d e s tro y s  in fe c tio u s  
spores and  p re v e n ts  th e  s p re a d  of in fe c t io n . '
A lth o u g h  fo u r  , d is t in c t  ;o u tb re a k s  of d isease ; o c c u rre d  in  tw o  g ro u p s  of 
calves in i t ia l ly ,  in  3 pens o f 6 anim als and s u b s e q u e n tly  in  tw o  lo ts  of 
18 o f each b re e d  th e re  was no obvious d iffe re n c e  b e tw een  th e  tw o  
tre a tm e n t g ro u p s .
O G en era l aspects  o f th e ra p y
S ystem ic d ru g s , m a in ly  ty p e s  o f g r is e o fu lv in , h a v e  been  u sed  fo r  20 
to  t r e a t  r in g w o rm  in fe c tio n  
to 25 y e a rs /. T h e re  is a d a n g e r  of re - in fe c t io n  a f te r  use i f  u n d e r ta k e n
an tre a tm e n t
too e a r ly  in  d isease . I t  is g e n e ra lly  re g a rd e d  as / e x p e n s iv e / w ith  th e  
in fe re n c e  th a t  re s is ta n c e , o r im m u n ity , m igh t be th w a rte d  w ith  th e  r is k  
of re - in fe c t io n  o f tre a te d  an im als . T o p ica l p re p a ra tio n s  h a v e  m ore  
v a r ie t y .
T w e n ty  n in e  d ru g  tr ia ls  re p o r te d  b y  20 com binations o f a u th o rs  a re  
an a lysed  in  A p p e n d ix  2 . M ost o f these d is p la y  s h o rtfa lls  in  ju d g in g  
th e  va lu e  of th e r a p y ,  in c lu d in g  fa ilu re  to  make allow ance fo r
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ospontaneous r e c o v e r y . T h e re  was no re c o rd  o f p re c is e  age o f d isease  
a t th e  com m encem ent o f tre a tm e n t and  no a p p a re n t s y n c h ro n is a tio n  o f 
fa c to rs  w h ich  shou ld  be common to tre a te d  and c o n tro l g ro u p s  i . e .  
s im ila r age o f d isease , s im ila r age o f an im als , s im ila r in c id e n c e  o f d is ­
ease , s im ila r e x p o s u re  to  in fe c tio n  and s im ila r n u m bers  o f a n im a ls . 
O fte n  'r e g u la r ' in sp ec tio n s  w ere  q uo ted  w ith o u t th e  in te r v a l  b e in g  
s ta te d . An in te r v a l  o f 7 days ap p e a re d  to  be ab o u t th e  maximum  
accep tab le  as lesions a p p e a r and h e a l a t s h o rt in te rv a ls  th ro u g h o u t an  
o u tb re a k , and  so th e  tru e  in fe c tio n  le v e l m ust be re c o rd e d .
R ecords  w ere  co n s id ered  su sp ect in  tr ia ls  w h ere  p h o to g ra p h s  w e re  th e  
o n ly  re c o rd e d  ev id en ce  o f in c id e n c e . T hese  p ro v id e d  a lim ite d  s u rv e y  
of s ites o f in fe c t io n . New lesions w ere  not sh o w n , as th e y  a ro s e , to  
g iv e  com plete h is to r y ,  and  q u ite  im p o rta n t is fu l l  d u ra t io n  o f d isease
in  each anim al b e fo re  and_. a f te r  tre a tm e n t. A bove a l l ,  tim e m ust be
devoted to in s p e c t and o b s e rv e  to  th e  fu lle s t  e x te n t d isease in  each a n i­
m al, in  te s t and c o n tro l g ro u p s . A n y  c u rs o ry  in s p e c tio n  w ou ld  fa i l  to  
^2^ re v e a l,  th e  fu l l  e x te n t o f d isease . T h e re  a p p e a re d  to  be lim ite d  va lu e
from  th e ra p y  alone in  c o n tro llin g  th e  d iseases . Those d ru g s  o f lim ite d  
va lu e  w ere  also e x p e n s iv e .
T h e  su g g estio n  is made th a t th e  a b o ve -m en tio n ed  c r i te r ia  sh o u ld  be
em bodied in  a code o f p ra c t ic e , o r set o f g u id e lin e s , fo r  th e  c o n tro lle d
te s tin g  o f d ru g s  u n d e r  f ie ld  co n d itio n s  to  ch eck  e ff ic a c y  and  p re v e n t
to
unjustified credit being given / th e ir  u s e . A su g g es ted  m ethod fo r  a s c e r ta in ­
in g  rin g w o rm  in fe c tio n  le v e ls  is o u tlin e d  in  C h a p te r  11 .
I These drug tes ts  and tr ia ls  h ave  re v e a le d  m any p ro b a b le  im p ed in g  and
fa c to rs  in te r fe r in g  in  a ttem p ts  to  c o n tro l r in g w o rm  b y  th e r a p y .  Among
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th ese  is th e  h a n d lin g  o f anim als in  c ra t in g , w e ig h in g , ta k in g
of sam ples and in te rm ix in g . A d d it io n a lly , contact w ith  re c o v e re d  a n i­
m als , o th e r  a ffe c te d  anim als w ith in  a g ro u p , and fe e d in g  th ro u g h  b a rs ,  
e s p e c ia lly  s lop ing  b a rs  w h ere  ru b b in g  o f th e  neck  re g io n  is a p ro b ab le  
fa c to r  in  s p re a d in g  in fe c t io n . H id d en  lesions w h ich  may go u n tre a te d  
a re  to be rem em bered  and th o ro u g h  in sp ectio n  made in  a p p lic a tio n  of 
th e r a p y .  Such s ites may be in  th e  e a rs , u n d e r  th e  ja w , b u t im p o r­
ta n t ly  in  th e  p e r ia n a l area and on th e  ta i l .  P e n e tra tio n  and p e rs is te n c e  
2 2  o f d ru g s  m ust also be co n s id ered  re g a rd in g  b u r ie d  in fe c tio n  in  th e
sk in  and  in  th ic k  co ats .
F ac to rs  even  more im p o rta n t th a n  th e  above are  th e  d a n g e rs  from  con­
tam in a ted  prem ises w h ere  fu n g u s  may s u rv iv e  fo r  y e a rs . O f even  
more im p o rtan ce  is th e  d a n g e r o f sp re a d in g  disease on anim als b y  
rem o va l o f scabs and  c ru s ts  in  th e  ap p lica tio n  o f d ru g s . U n fo r tu n a te ­
ly  th is  ac tion  is d e s c rib e d  in  th e  da ta  sheets of some d ru g s  as a means 
of a p p ly in g  th e ra p y  w h ere  th e re  may not be ad eq u ate  p e n e tra tio n  o f 
th e  s u b s ta n c e .o
In  in te n s iv e  s u rro u n d in g s  animal; to  anim al b e h a v io u ra l h a b its  -  groom ­
in g  one a n o th e r b y  l ic k in g , s u c k in g , ru b b in g  and con tact b y  b u tt in g  
and r id in g  a re  fa c to rs  to be c o n s id e re d .
T h e ra p y  o f e s tab lish ed  disease m ust th e re fo re  be w a s te fu l and  u n eco n ­
omic w hen  i t  is u n ab le  to co n ten d  w ith  th e  above im ped ing  fa c to rs .  
L ik e w is e  i f  i t  is u n ab le  to com pete w ith  u n a id e d , n a tu ra l o r s p o n ta n e ­
ous re c o v e ry  th e n  tim e w ill be bes t sp en t on p re v e n tio n , h u s b a n d ry ,  
h y g ie n e  and  d is in fe c tio n  to  re d u c e  th e  b u rd e n  o f in fe c tio n  and  e x ­
pense o f d ru g s , la b o u r and tim e . A d d it io n a lly , success fu l e a r ly
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oth e ra p y  m ay lose its  va lu e  i f  th e re  a rises  re c ru d e s c e n c e  o r  re c u rre n c e  
th ro u g h  th w a rte d  im m u n ity /d e v e lo p m e n t due to la c k  o f p re v e n t io n ,  
h u s b a n d ry , h y g ie n e  o r d is in fe c tio n  m easu res .
T h e  va lu e  and  im p o rtan ce  o f these  la t te r  m easures h a v e  been p ro v e n  
and  d em o n stra ted  on th e  t r ia l  prem ises and  so sets a good exam ple in  
th e  in te re s ts  o f p u b lic  h e a lth , economics and  h e a lth y  h u s b a n d ry .
C o n tro l and  p re v e n tio n
T h u s , th e  b es t c o n tro l o f rin g w o rm  in  c a tt le  is b y  th e ra p y  o r  a llo w in g  
spontaneous re c o v e ry . D ru g  use is co n s id ered  e x p e n s iv e  w hen a ll 
anim als in  a g ro u p  a re  t re a te d . H o w e v e r, th e ir  va lu e  may be a p p a re n t  
w hen th e re  is e a r ly  tre a tm e n t o f f i r s t  le s io n s , e s p e c ia lly  w hen  com bined  
w ith  p r io r  a p p lic a tio n  o f p re v e n t iv e  m easures fo r  s u s c e p tib le  s to c k  and  
p rem ises . T h e re fo re  i t  is e s s e n tia l to  u n d e rs ta n d  and  re c o g n is e  th e  
re le v a n t  fa c to rs  in  th e  ep izoo logy  o f th e  d isease .
T h e  most im p o rta n t p rob lem  is th a t  T r ic h o p h y to n  v e rru s o c u m  can p e r -  
2 2  b u ild in g s  fo r  betw een  4 and  5 y e a rs  (M c P h e rs o n , 1957b ) and
outdoors  fo r  s e v e ra l m o n th s . T h is  means th a t in  in fe c te d  pens anim als  
a re  exposed  to  in fe c tio n  b e fo re , d u r in g  an d  a f te r  o u tb re a k s , an d  th a t  
in fe c tio n  m ay d ro p  to th e  f lo o r  and  s u rro u n d in g s  b e fo re , d u r in g  and  
a f te r  a n y  th e r a p y .
T h e  am ount o f fu n g u s  re q u ire d  to  cause d isease dep en d s  on th e  le v e l  
o f fu n g u s  in  th e  source ob ject (L e p p e r ,  1969, 1 9 7 2 ). L e v e l o f in fe c ­
tio n  also a p p e a rs  to be v e ry  im p o rta n t in  d e te rm in in g  th e  n u m b e r o f  
anim als w h ich  w ill become in fe c te d  in  a g ro u p . T h u s  in  u n c le a n s e d  and
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and n o n -d is in fe c te d  prem ises w h ich  h ave  housed in fe c te d  anim als th e  
in c id en ce  and  m o rb id ity  in  a g ro u p  may be as h ig h  as 100% b u t a v e ra g ­
in g  95%. A m ajor p rob lem  fo r  c a lf re a re rs  is th e  r is k  o f anim als in c u ­
b a tin g  r in g w o rm . In fe c t io n  in  a m ixed b a tch  may be th e  re s u lt  of 
anim als com ing from  m any fa rm s , from  d e a le rs ' p rem ises , t ra n s p o r te rs  
and  m a rk e t p re m is e s . A n y  one o r more o f these p laces may not h ave  
re c e iv e d  a d eq u a te  d is in fe c tio n .
2 2  Sources o f in fe c tio n  may in c lu d e  p u rc h a s e s , in fe c te d  b u ild in g s  ( p a r ­
t ic u la r ly  w o o d w o rk ), in fe c te d  anim als c o n ta c ts , re c o v e re d  an im als , 
o th e r  fa rm  an im als , s tra y  an im als . T h e  sp read  o f d isease may also be 
d if f ic u lt  to  d e te rm in e  in  some cases b u t since l i t t le  ru b b in g  is neces ­
s a ry  to  im p l.a .n .t in fe c tio n  i t  ap p ears  h ig h ly  p ro b ab le  th a t  w ith  n a tu ra l  
a n im a l-to -a n im a l g ro o m in g , su c k in g  and lic k in g , in fe c tio n  is in tro d u c e d  
in  norm al an im al b e h a v io u r  h a b its . R u b b in g  ag a in s t eq u ip m en t in  com­
mon m eeting  p la c e s , a g a in s t and  th ro u g h  p a r t it io n  b a rs  and food  
tro u g h s  also aids in fe c tio n  e n t r y .  Wooden s p lin te rs  es p e c ia lly  a re  in ­
v o lv e d . A ll these  la t te r  fa c to rs  a re  a g g ra v a te d  b y  o v e rc ro w d in g  w h ere  
disease is p ro lo n g e d  and  in fe c tio n  m u ltip lie d  b y  in te rm ix in g  o f c lean  
and  in fe c te d  g ro u p s .
T h e  b e n e fic ia l e ffe c ts  o f d ru g s  may be p re v e n te d  b y  th e  p re s e n c e  o f 
fiin g u s  in  h a ir  fo llic le s , sebaceous g lands  and a n y  deep  la y e rs  o f s k in .  
I t  is  v e ry  im p o rta n t w hen c o n s id e rin g  th e ra p y  w ith  to p ic a l m ed ication  
th a t  d ru g s  a re  no t a p p lie d  b y  s p o n g in g , b ru s h in g , w ip in g , s c ru b b in g  
o r ru b b in g  to  rem ove scales and  scabs. Such a c t iv ity  w ould  s p re a d  
i^ f^ ^ tio n  from  an im al to  anim al and scales and scabs w ould  be d e p o s ite d  
in  th e  e n v iro n m e n t, th u s  th e  d e te c tio n  o f th e  f i r s t  les ion  o f a n y
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oo u tb re a k  can fu n d a m e n ta lly  a id  c o n tro l b y  th e r a p y . I ts  p ro m p t t r e a t ­
m ent p re v e n ts  in c re a s e  in  in fe c t io n .
When te s tin g  m ethods o f th e ra p y  a s tr ic t  code o f p ra c tic e  m ust be  
o b s e rv e d  to  p ro v id e  in fo rm a tio n  re g a rd in g  th e  e ffic a c y  o f d ru g s  w h ich  
may be v e r y  e f f ic ie n t  j n  v it ro  b u t in e ff ic ie n t _m v iv o  because o f in h ib i t ­
in g  fa c to rs .
T h e  NAG  C a lf  and  B ee f U n it  has en d eavo u red  to set an in te rn a t io n a l  
good exam ple  in  th e  c o n tro l o f d isease . T h e  in c id en ce  o f r in g w o rm  on 
th e  U n it  has been re d u c e d  co n s id e rab le  in  th e  la s t 3 y e a rs  b y  c leans­
in g , d is in fe c tio n  and  lim ited  th e ra p y , b u t p ro g re s s  is re p e a te d ly  d is ­
ru p te d  and alm ost ru in e d  b y  new  in ta k e s  o f in fe c te d  b a tc h e s . W hile i t  
is im possib le  to  d e te c t in c u b a tin g  d isease , w eaned calves h a v e  been  
ad m itted  w ith  c lin ic a l ev id en ce  o f r in g w o rm .
In  th e  y e a rs  1985, 1986 and 1987 d isease was in tro d u c e d  b y  15 b a tch es  
of 45 p u rch ases  (see  A p p e n d ix  V ) .  I t  is th e re fo re  e s s e n tia l to  f in d  
2 2  w ays and means o f p re v e n tin g  o r a t le a s t re d u c in g  th is  in p u t  o f in fe c ­
t io n . In i t ia l ly  i t  is  su g g ested  th a t ven d o rs  and d ea le rs  a re  a d v is e d  
th a t  th e  NAG is e n d e a v o u rin g  to  set an in te rn a tio n a l good exam ple  in  
c o n tro llin g  a d isease o f p u b lic  h e a lth , economic and anim al h u s b a n d ry  
im p o rta n c e . V e n d o rs  and d e a le rs  should  be asked  to  note  r in c id e n c e  
of th e  d isease on th e ir  fa rm s and ro u n d s , and in v ite d  to p ro v id e  
d is e a s e -fre e  anim als at a ll tim es . T h e y  should  be asked  to  s u p p o rt  th e  
w o rk  o f th e  U n it and seek th e  s u p p o rt of b re e d e rs .
' T h e  use o f a p p ro p r ia te  ( fu n g ic id a l)  d is in fe c ta n ts  m ust be em phasised
i
(M c P h e rs o n , 1 9 5 7 a ). T h e  s e v e ra l r is k s  in  m oving calves fro m  b re e d in g
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fa rm  to  d e a le r 's  p re m is e s , th ro u g h  one o r more m a rk e ts , in te rm ix in g  
from  s e v e ra l prem ises o f o r ig in  and travelling in one o r more t ra n s p o r te rs  
can m u lt ip ly  th e  r is k s  of c o n tra c tin g  in fe c t io n . D ire c t d e liv e ry  o f . 
ca lves from  v e n d o rs  to  purchasers could  h e lp . On th e  C a lf and B ee f 
U n it p u rc h a s e d  ca lves  should  be re c e iv e d  in to  c leansed and d is in fe c te d  
accom m odation.
E n d e a v o u r should  be made to  d e te c t f i r s t  lesions fo r  p ro m p t th e r a p y .  
T h e  e a r lie s t s igns a re  f re q u e n t ly  on th e  h e a d , esp ec ia lly  a ro u n d  th e  
eyes and  e a rs , w ith  in it ia l  s w e llin g , e ry th e m a , g re y  scales and d e p ila -
b y
tio n . T h e ra p y  should  b e /s p r a y in g ,  w ith  no ru b b in g , spong ing  o r  
b ru s h in g  o f le s io n s . E a r ly  s e g re g a tio n , iso la tion  o r rem oval w ill h e lp  
to  avo id  s p re a d . F e e d in g , ro u tin e  o p era tio n s  o r tre a tm e n t o f a ffe c te d  
anim als should  be done a f te r  c lean s in g  and d is in fe c tio n  of eq u ip m en t  
in c lu d in g  feed  b u c k e ts  and  to o ls . T h e  im m ediate e n v iro n m e n t of an 
a ffe c te d  c a lf shou ld  be s p ra y e d  w ith  a su itab le  th e ra p e u tic  a g e n t to  
k i l l  fu n g u s  d ep o s ited  in  scales and scabs on th e  w oodw ork and l i t t e r  
s u rro u n d in g  th e  an im als .
Good h u s b a n d ry  is also an im p o rta n t fa c to r  in  p re v e n tio n . S e g re g a tio n
of a ffe c te d  anim als from  clean s to ck  is  b e n e fic ia l. S e g re g a tio n  o f p u r
chases w h ich  may be in c u b a tin g  d isease is of p ra c tic a l im p o rta n c e .
T h e  w alls  betw een  pens sometimes allow  contact betw een  anim als in  tw o
o r th re e  p e n s . A v o id in g  in te r -p e n  co n tac t may o ften  be ach ieved
re a d ily  b y  th e  use of d if fe r e n t  form s of mesh n e tt in g  o r m a te r ia l.
This w ou ld  avo id  b a rs  as p a r t it io n s  and  not n e c e s s a rily  r e s t r ic t  l ig h t .
There is c e r ta in ly  a p ra c tic a l im p o rtan ce  in  s e g re g a tin g  and s e p a ra tin g
, ad jo in in g  clean and  a ffe c te d  g ro u p s  o f an im als , and re c o g n is in g  th e
152
p o in t th a t  re c o v e re d  anim als m ay c a r r y  liv e  sp o res . W here possib le
th e  in te rm ix in g  o f g ro u p s  o f c lean anim als w ith  a ffe c te d  anim als should
be avo id ed  as th is  p ra c tic e  b u ild s  up  w e ig h t o f in fe c t io n , p ro lo n g s
in c id en ce  and  en co u rag es  fu tu r e  sp read  o f d isease . E ffo r ts  to  m inim ize
ru b b in g  p laces and escapes from  open fro n te d  pens w ill also p ro v e  
h e lp fu l .
T h e  occasional in te rm ix in g  o f g ro u p s  on jo u rn e y s  from  d if fe r e n t  pens  
O  to common m eeting  p laes -  w e ig h in g  m ach ines, co lle c tin g  y a rd s  o r
a lle y w a y s  -  can lead  to  sp read  o f in fe c t io n .
H y g ie n e  m ust be p ra c tis e d  in  h ig h  degree in  an y  c o n tro l p rogram m e  
a g a in s t r in g w o rm . L i t t e r ,  m a n u re , d ir t  and d u s t should  be rem oved  
w h e n e v e r and  w h e re v e r  p oss ib le  betw een  b a tc h e s . C ra c k s , c re v ic e s  
and w oodw ork may h a rb o u r  spores  fo r  y e a rs  (M c P h e rs o n , 1957b ) and  
shou ld  a lw ays  re c e iv e  th o ro u g h  c le a n s in g . Steam c lean in g  o f th e  
w hole in s id e  o f a b u ild in g  o r pen  a f te r  each and e v e ry  o ccupation  
should  in c lu d e  r o o i ,  w a lls , f lo o rs , le d g e s , g u t te rs ,  b a rs , p a r t it io n s ,  
food tro u g h s  and h o p p e rs . S im ila r  tre a tm e n t should  be p ro v id e d  fo r  
ro a d w a y s , a lleyw ay s  and f lo o r  g u t te rs .
Common m eeting  p la c e s , ra c e s , ca tch in g  c ra te s , w e ig h in g  m achines and  
co lle c tin g  y a rd s  shou ld  also be in c lu d e d  in  re g u la r  h y g ie n e  p ro g ra m -  
m es. C lean s in g  o f t r a c to r s , c a r ts ,  fo r k l i f ts  and liv e s to c k  tra n s p o r te rs  
w ill also c o n tr ib u te  to  lo w e rin g  w e ig h t o f in fe c tio n . C lean s in g  o f
o th e r  p laces should  n o t be overlooked  -  iso la tion  accom m odation and th e  
h an d s  and boots o f s ta f f .
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D is in fe c tio n  o f a ll th e  a fo rem en tio n ed  p la c e s , e q u ip m e n t, veh ic les  and  
tools is e s s e n tia l to  com plem ent and supp lem ent th e  c leansing  p ro c e s ­
ses. A g a in  a f te r  much re s e a rc h in g  M cPherson (1959a ) has recom m end­
ed th e  use o f ly s o l, sodium  h y p o c h lo r ite , ammonia o r  p h e n o l-b a s e d  
d is in fe c ta n ts  / fu n g ic id e s  -  w h ic h e v e r  is leas t noxious fo r  th e  in te r v a l  
betw een  b a tch es  on a p a r t ic u la r  occasion . In  some cases i t  may be  
n ece s s a ry  to r e ly  on d e te rg e n ts .
In te r im  d is in fe c tio n  o f p a r t it io n  b a rs  may in  some cases be ad v isab le  
and h e lp fu l,  es p e c ia lly  w hen th e re  a re  m any v is ito rs  to  a s ite  o r b u il­
d in g . T h e  c lean s in g  and  d is in fe c tio n  of p ro te c tiv e  c lo th in g , e s p ec ia lly  
fo o tw e a r, should  not be n e g le c te d . Footbaths a t a p p ro p r ia te  s ites  
m ay s e rv e  a u s e fu l fu n c tio n  in  th w a r t in g  sp read  o f d isease to o r from  
pens o r b u ild in g s . T h e  use o f th e ra p e u tic  agen ts  m ay be b e n e fic ia l 
and econom ical in  sm all a re a s , e s p e c ia lly  small c a lf pens w hen in fe c te d  
scales and scabs a re  fa llin g  to  th e  f lo o r .
O When action  has been ta k e n  to  p re v e n t  th e  in tro d u c tio n  o f in fe c tio n  and m inim ize sp read  o f d isease b y  s e g re g a tio n , c leans ing  and d is in fe c ­
tio n  o f ho u s in g  and e n v iro n m e n t, th e n  ap p lic a tio n  o f th e ra p y  w ill a id  
a p ra c tic a l and  economic program m e to  c o n tro l th e  d isease . I t  w ould  
a p p e a r th a t  th e  e a r ly  use o f g r is e o fu lv in  o r natam ycin s p ra y in g  and  
loca l to p ica l th e ra p y  w ith  co p p e r n a p h th e n a te  and cod l iv e r  o il m ay  
ass is t in  tre a tm e n t o f r in g w o rm .
C O N C L U S IO N
The s tu d y  o f a ll aspects  of th e  ep izoo logy of rin g w o rm  in  c a tt le , and
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th e  co n d u c t o f s e v e ra l d ru g  t r ia ls ,  u s in g  s tr ic t  c o n tro l and  com parison  
m easu res , h a v e  c o n tr ib u te d  to  th e  co n s tru c tio n  o f a code o f p ra c tic e  
fo r  th e  c o n tro l o f th e  d isease .
P re v e n tio n , h u s b a n d ry , h y g ie n e  and  d is in fe c tio n  a c t iv it ie s , fo llow ed  b y  
p ro m p t e a r ly  th e ra p y  fo r  c o n tro l o f r in g w o rm  in  young  c a ttle  is a 
reg im e shown to  lim it th e  in c id en ce  and  m o rb id ity  of d isease , and to  
aid  th e  p re v e n tio n  o f re c ru d e s c e n c e  o r re c u rre n c e  of d isease in  anim als  
w h ich  a re  no t n a tu ra lly  im m une o r w h ich  do not a c q u ire  re s is ta n c e  v ia  
in fe c t io n .
T h e ra p y  v ia  o il-b a s e d  p e n e tra t in g  d ru g s  ap p lied  to p ic a lly  b y  s p ra y in g  
alone w ill s u p p o rt th is  w o rk . In c id e n c e  and m o rb id ity  f ig u re s  o v e r  
s e v e ra l y e a rs  h a v e  shown th e  va lu e  o f such p ra c tic e s .
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G E N E R A L C O N C L U S IO N S
T h e  a v e ra g e  in c u b a tio n  p e rio d  is 28 d a y s . D u r in g  th is  tim e v ig ila n c e  
to  d e te c t sources o f in fe c tio n  and ta k e  action  on th e ra p y  and  p re v e n ­
t iv e  m easures is im p o rta n t.
T h e  es tab lish m en t o f tim e fo r  spontaneous re c o v e ry  also allow s p ro p e r  
assessm ent o f c o n tro l m easu res .
D ru g  tr ia ls  re c o rd e d  in  th e  l i te r a tu r e  h ave  not h eed ed  th is  fa c t .
U n less th e ra p y  is  u n d e r ta k e n  e a r ly  and  a tte n tio n  is p a id  to  h y g ie n e  
more lesions w ill o c c u r.
T o p ic a l tre a tm e n t m ust be b y  a p p lic a tio n  s p ra y  and  no t s p o n g in g , 
s c ru b b in g  o r  rem o val o f scabs .
On c o n tro l m easures em phasis m ust be la id  on s t r ic t  codes o f p ra c tic e  
fo r  conduct o f c o n tro lle d  d ru g  t r ia ls  b u t also fo r  p re v e n tio n  p ra c t ic e s ,
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oA ppendix 4 -  Summary of ringworm  in cidence 1981 -  1988
In c id e n c e  c h a r t ,  em b rac in g  th e  fo llo w in g  fe a tu re s  and fa c to rs  on 
c a lf and  b e e f u n its .
1981 -  1988 W eekly  re c o rd s  o f in c id e n c e .
F if ty  pens w ith  600 c a ttle  n o rm a lly  accom m odated.
N u m b er o f p e n s /g ro u p s  show ing  disease in c id en ce  and n u m b er o f 
anim als a ffe c te d  a re  re c o rd e d .
H ig h e s t in c id e n c e  in  each y e a r  in d ic a te d  b y  u n d e r lin e .
R ig id  p re v e n t io n , h u s b a n d ry , h y g ie n e , d is in fe c tio n , e a r ly  th e ra p y  
m easures not p ra c tis e d  u n t i l  mid 1985 save in  p re p a ra tio n  fo r  th e  
R o ya l Show .
P . H . H . D . T .  b litz  in  1985 p ro v id e d  much re d u c e d  in c id e n c e .
B u t in c id en ce  u p lif te d  on s e v e ra l occasions v ia  p u rch ases  o f 
in fe c te d  ca lves  (see A p p e n d ix  5 ) .
G roup  and  pen  in c id en ce  d em o n stra te  th a t seg re g a tio n  o f g ro u p s  
could  re d u c e  w id e s p re a d  in c id e n c e .
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Appendix 4
10 u  12 13 14 15 16 17
1981
1982
1983 
1934
;:ga
S/JL
.VGA
VAA
VGA
1985 VGA 
'»Aa
1936 VGA 
VAA
1937 VGA 
1983 VGA
-  2
-  2
6 3 10
29 38 28
-  3
-  8
-  9
-  36
- 3
-  20
-  11 
-  40
6
-  20
-  10 
-  27
7
-  64
6 9
42 49
10 8 
80 68
-  S
-  47
-  43 -
3 11 
36 40
11 7 3
21 . 13 13
13 19 20 21 22 23 24 25 25 27 23 29 30 31 32 33
10 12 13 12 12 7 7 6 6 9 9 10 11 11 12 1244 49 68 78 70 38 41 60 47 49 62 100 106 103 89 72
11 7 9 7 3 9 8 7 7 6 7 6 9 969 43 43 39 43 43 36 48 45 - 39 31 24. 30 34 -
7 - 4 . 4 4 . 3 4 6 10 10 9 13 16 1431 25 - 27 25 .17 25 23 25 22 23 33 - 33 49
- 3 7 6 3 10 11 9 10 8 9 12 11 13 7 920 20 20 14 23 ,24 23 42 42 32 34 38 37 24, 39
9 12 13 12 . 12 13 14 11 _ 6 9 si 6 9 347 73 86 101 97 79 95 60 - - 21 23 24 13 23 9
7 - a - 12 12 _ — 10 9 12 9 12 10 13.39 - 60 - 57 62 - - 54 39 - 36 18 33 23 24
11 13 14 11 7 a 4 3 8 10 9 13 9 3■34 29 37 22 10 11 10 , 11 13' 23 - 19 28 16 24 -
7 3 4 3 3 5 4 2 4 3 3 2 2 3 3 218 10 7 6 9 9 8 ■ 6 11 16 3 2 2 3 3 2
35 36 37 38 39 40 41 42 43 44 45 45 47 43 49 30 51 52
7 3 3 7 6 5 2 2 2 2
28 - 13 13 14 7 8 2 2 3 3
- 6 3 4 2 . 4 4 3 4 5 7 5 4 2 329 25 19 6 - 12 8 5 5 9 9 - 6 11 7 15 9
16 15 12 _ - 7 4 6 7 7 4 _ 6 3 549 33 53 - - 27 .12 32 32 27 17 - 25 15 - 24 19 17
7 6 9 12 - - 7 8 a a 6 6 5 10 7 6 537 24 36 49 - - 18 22 22 19 11 14 . 20 30 30 31 32 -
6 6 2 2 1 2 1 1 2 2 3 2 2 23 9 2 3 3 2 1 1 3 2 - 9 • 8 - 12 3 11 9
a - 6 4 7 _ 3 3 1 2 2 2 213 - 10 12 35 - - 3 - 4 1 3 3 4 7 9 - 9
7 4 3 2 - - 2 2 '3 4 4 3 3 3 318 15 7 6 - - 6 - - 7 & 6 10 5 3 6 5 6
3 3 3 - - 4 5 6 4 4 3 1 0 43 3 4 - - 13 10 - - 8 8 - 7 - 1 0 7
VGA
SAA
KUKSZS OF GSOOPS ArFECTZD 
VIMES OF AVIKALS AFFECTED
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A ppendix 5 -  S ou rces of ringworm  in fection
O
15 45
R W House w h e re  th e  
r in g w o rm  o c c u rre d
P urchases p A B 0
85
Jan S ta n d r in g  E X 1 1 7
Feb X 1 2 2
M arch S ta n d r in g  E X 1 1
A p r il X
M ay X 1 1
June X 1
J u ly X
A u g u s t X
S ep tem b er X 1
O cto b er 1
N ovem ber X
Decem ber X
2 2 3 12
86
Jan B a r le y  B ee f X 1 1 3
Feb X 1
M arch X 1
A p r il S ta n d rin g  E X 1
M ay Dales X 1 1
June X 1 4
J u ly 2
A u g u s t X 3
Septem b er X 1 1
O cto b er 1
N ovem ber X
D ecem ber X 1
5 2 1 13
86
Jan Pole B a rn X 1 1 9
Feb X 2
M arch S ta n d r in g  E 1
A p r il Dales X 1
May S ta n d r in g  W X
June X
J u ly S ta n d r in g  E X 1
A u g u s t X
S ep tem b er X
O cto b er S ta n d r in g  E X 1
N ovem ber S ta n d r in g  W X 1
Decem ber
15 4
9
34
In  th e  y e a rs  1985, 1986, 1987, 15 o f 45 p u rch ases  o f ca lves in tro d u c e d  
rin g w o rm  to th e  c a lf  and b e e f u n its . O rig in  o f o u tb re a k s  in  th e  same 
p e rio d  is an a lysed  in  th is  ta b le .
P = P u rch ases ; A = an im als; B = b u ild in g s ;  
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O = obscure
A P P E N D IX  6 -  T h e  th e ra p e u tic  ag en ts  u s e d , th e ir  com m ercial names
and com panies s u p p ly in g  them
o
C o p p e r n a p h th e n a te  
and  cod l iv e r  o il
K o p e rto x C ro w n  P ro d u c ts  
th e n  C row n  A nim al H e a lth  
(now C row n  V e te r in a r y  
P h arm aceu tica ls  )
E n ilconazo le Im a v e ro l C row n P ro d u c ts
th e n  C row n  A nim al H e a lth
(now  Janssen A n im al H e a lth )
G ris e o fu lv in
N atam ycin
G ris e v in
M y c o p h y te
G laxo A nim al H e a lth
th e n  G la x o v e t P itm an -M o o re
(now  C ooper P itm a n -M o o re )
M y cofarm  UK L td  
th e n  G r is t-B ro c a d e s  
(now  B ro c a d e s )
